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(57) Abstract: A preventive and/or therapeutic agent 
for neutrophil inflammation disease, comprising as an 
active ingredient a substance capable of inhibiting the 
function relating to GPR4 signal transmission. In particular, 
a preventive and/or therapeutic agent for neutrophil 
inflammation disease, comprising a nitrogenous tricyclic 
compound of the foimula (I): [wherein R> is a substituted 
or unsubstituied heterocyclic group, etc.; is hydrogen, a 
substituted or unsubstituted lower alkyl, etc.; each of R^ and 
R* independently is hydrogen, a lower alkyl, etc.; n is 0 or 
1; X is -(CH2)2-, etc.; and Y is represented by the formula: 
(A) (wherein W is CH or a nitrogen atom; each of and 
2? independently is hydrogen, a substituted or unsubstituted 
lower alkyl, etc.; and 7? is hydrogen, a substituted or 
unsubstituted lower alkyl, etc.)]. or a quaternary ammonium 
salt of the same or a pharmacologically acceptable salt 
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(1997)) o z.f\,.h(ommi5'^(D^^m^^^^<kn-^^-^ 

(http://ww.ncbi .nlm. nih.gov. #M) o 

6PR4 g # 0 § E « * {i«J M -r ^ «^ H b T s ^ « s SB^J## 1 2s 

bfci5~6oma*»^^s^y =f KcD*a*ifitjgB^j^*-rs:r u 

S-tl2s l4*5cfctfl8A^&3gJin§VAt'ti*^--c){::fB«©^»iB^!l<&W1-S 
DNAi::^.h > b 'Si^^-tr/N-r X bs >{)^oiB>?!J#-^lliB^© 
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y h > (phenoxazine-modif ied cytosine) "^SSI^tife 

;t U HM2&#^-s :r 'J ^J' Kpf'® U 4^ — >^ AS2' -o-rn 

5^ K^^#:^<&a&{j';5Ci:*s-t:§;g, Ci^BflSX^, 1^6, 1463 (1997 )D » 

T>^-te>:?^RNA/DNAi$^^C/W^-tt'i'^>:^i:-i' >i5^:^ h U— , 50, 
322 (1992)s -fb^, 46. 681 (1991 )^ Biotechnology, 9, 358 (1992)^ Trends 
in Biotechnology, 10. 87 ( 1992) ^ Trends in Biotechnology, 10, 152 (1992)s 
j^fiSX^, 16. 1463 (1997 )D > h U 7*;^ • U v ^^^S^ff (Trends in 
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Biotechnology, 10, 132 (1992)D s V 4?-tf AS^i CCurrent Opinion in 
Chemical Biology, 3, 274 (1999)s FEMS Microbiology Reviews, 23. 257 
(1999)s Frontiers in Bioscience, 4, D497 (1999)^ Chemistry & Biology, 
i, R33 (1999)^ Nucleic Acids Research, 26. 5237 (1998). Trends in- 
Biotechnology, 16, 438 (1998):) . ^ S V>(i7^=i DNA^S CNippon Rinsho - 
Japanese Journal of Clinical Medicine, 5i. 563 (1998 ).. Circulation 
Research, 82. 1023 (1998). Experimental Nephrology, i, 429 (1997). 
Nippon Rinsho - Japanese Journal of Clinical Medicine, 54. 2583 (1996)^ 

iB^J«#12. 14*5 J;t>*18*> e>p^{^nS V^■m^^ — o(3|B«K©^aiB^!j^* 
■r^DNA^^ hV>^>:^>V ^^^^T■Z?^^-f >^ U X^T ^ ^ l^^t 9^ h* ^ 

O.7~l.Omol/10J^Yb:^ h V A#:STs 65°CT-/\-r ^-f -If-S^s 
ff ofc^. O.l~2igJig©SSC^^S(l{g^aiK®SSC^m0^^{i. 150mmdl/l 
i^'^b:^ h U A. 15 mmol/1 ^ h U A ct t) ^i: ^ ) W 65°C^ 

{if:-jc-f7-f ;j/^-S^5fe?|f-r^c: h(3 J: t) I^^T ^ SDNA^^^tf ^ c AST- 

— i>H ^l/:^:!^ — . ^ n— :=.>^^ 2)K. * 

W > h • 7*D h 3— ;i'X •-f>-^l/^j.'7— ♦/■?-f:tnS^— . DNA Cloning 
1: Core Techniques, A Practical Approach, Second Edition, Oxford 
University ( 1995 )^{3fB«$ ^ :*r^fel3ip DT fr -5 fcA^-e § ^ „ ;^ 

X-r^^ ^ lx:2|-f F ^ Urtt. ^?!];lf^±i3BLAST•^PASTA^^fflV^ 
Tff^bfci:t(3l2s 1443J;t>'18/t)^e>^{^tiS V^-rnd^-otclBm^^SSH 
^j3^^-r-5DNA©*g1ifl<JiB^J^>&^SDN.Ah^fe < 'fe 75%m±CDffi 1114^ 
;&-rSDNA>&s§f ^ b <s J; !)$f ^ U < {±80%Jii±©*a(^l4^:t1-§DNAs 

b<fi95%J-^±0^ai^^4^^1-^DNA^^t:f^c: J: As-^t^c 7 ^ ix 
H h bT^i^DNA^RNA#V^•rtl^fefflV^ e>tb§it»SDNAAS^?SJCfflV^ e>tL^„ 
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h D "i? ^ ^J'— ^ Tt^^ w ;i':^^e7 — ^ T'T^y ^ v ji 

^ {it^^^J U T {^ffl 1- § C t ^ ^ S o 

If fix ^ ^ ^ - 1 13 ffl v> s a^j s ^-^-r s CI h 

{3<fc t)M7^-rS il i:>f)5-t?t S CNature Genet., 8, 42 (1994): » 

T % a 6<j h -r s t^^gp^tc DM 5^ i|ir3^ § ^ T- § s o 
#'>^;v;^3t^^^x?Si: b-r«> >; >^*;i/^>'i7 A^?*?i CViroiogy, 

52, 456-467 (1973) ; Science, 209. 1414-1422 (1980);] > T-<^7D-r>^ 
:ii^S^3>^ CProc. Natl. Acad. Sci. USA; 77, 5399-5403 (1980) ; Proc. 
Natl. Acad. Sci. USA, 71, 7380-7384 (1980) ; Cell, 27, 223-231 (1981) ; 
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Nature, 29i. 92-94 (1981 ):^ U 4^ V.-A t feMSlfe-^-^nS^A^CProc. 
Natl. Acad. Sci. USA, 84. 7413-7417 (1987) ; Biochemistry, 28. 9508-9514 
(1989) ; J. Biol. Chem., 26i, 12126-12129 (1989) ; Hum. Gene Ther., 3, 
267-275 (1992) ; Science, 2i9, 1285-1288 (1990) ; Circulation, 83. 
2007-2011 ( 1992 )Ds *4iDNA3l D fei±§^'(*:-^^DNA^A^CScience, 
247 ., 1465-1468 (1990) ; J. Biol. Chem. , 266. 14338-14342 .(1991) ; Proc. 
Natl. Acad. Sci. USA, 87. 3655-3659 (1991) ; J. Biol. Chem.. 264. 
16985-16987 (1989 ) ;BioTechniques, U, 474-485 (1991);Proc. Natl. Acad. 
Sci. USA, 81. 3410-3414 (1990) ;Proc. Natl. Acad. Sci. USA, 88. 4255-4259 
(1991) ; Proc. Natl. Acad. Sci. USA, M., 4033-4037 (1990) ; Proc. Natl. 
Acad. Sci. USA, 88. 8850-8854 (1991) ; Hum. Gene Ther. , 3, 147-154 (1991)11 

u >t7 > H©GPR4-s<Di^#^ia^-r^ifeMi: urfi. m^its G?u^mw^-t 

±HBin;^ U T . GPR4 ^sli -r § ifb# ^ n -r n % ffi V^ ^ 

^^{^mmwmm^ (ADcctsi*) ^^-Dtfi'p^m^^iir^zii'bx^^ho 

GPR4^fc{i^OgP^»fit'i<U'^7-5^ }'(Dmmm^. ^^Va{±GPR4©— gp® 
t> Tji ij ^ D .- :h ;.l/JrG#: ^ # ^ r i: *5 ^ § o 

mmm(D^-^m.itmmmMr^\) 5o~ioo/zg*ss^^ bv^o 

^T'^^ h' ^&fflV^SJ^•&^i^ ^7*^ h*S;^:*7S^:^?-r S'T — > (keyhole 



24 



wo 2004/093912 



PCT/JP2004/005930 



limpet haemocyanin) -^4^5=- D U V rgS^-^^^^-^^-l^ 

^it=&^^^^«a^ffi c^^^jg^y^^ (ELisA^) : mmmmf^i (i976 

^P) s Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory 

(1988): miimmt^o 

l3cfc-g>J^*fN j!j IT" >J ;v^T5b^ CAntibodies, A Laboratory Manual, Cold 
Spring Harbor Laboratory, (1988 )D n * {±DEAE-fe :7 t n — X :^ ^ 

( 2 ) ^ D — 
{a)in;#:m^M®p^ 

l,200^pIllT•5^F^^^«C^^ilUfcm^ ±?i^ftTSo 
#^t\-fc^^®^®Jif?fflJ^^ h U ;^-^'fb7'>^->>Ail«^ (pH7.65) 
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P3-X63Ag8-Ul(tiTs P3-Uli:B&-r) CCurr . Topics Microbiol . Immunol., 81, 
1 (1978)s Eur. J. Immunol., 6 , 511 (1976 ):i ^ SP2/0-Agl4(SP-2) . CNature, 
276 . 269 (1978 ): ^ P3-X63-Ag8653{653 ) CJ. Immunol. , 123, 1548 (1979)D ^ 
P3-X63-Ag8(X63) CNature, 256, 495 (1975): # V^ § C ^ :f)S7? ^ So ^ 

(1.5mmol/l) s 2-^;V;b r h y (5 x IQ-'^mol/l) . i^3^>^'^4-> 
> (10//g/ml) *5<fctjf4^J5&Mia?i (FCS) (CSL1±^. 10%) ^m^T^^m (iiX 
JE^1^mii\^o) (3. $ e) J3 8-Zif ^7^-> (15/ig/ml) ^AP^fel^ifeJ 

PBS ( >; >m~i- h V 'i' A1.83gs V >m~i3 V ">A0.21g^ :^M7.65g. 

Tfciu h;i/s PH7.2) -c j;<^5fc#u. mrnB^a^. m^m^mm '»mmmm 

= 5-^10 : Uztj^^^^M-^l^. l,200rpm-?!5^KiSiC»^{ilLfc^> 

T% lO»Jn;#:0^iMIS«fc ^ >; j:5=-l/>^'*U :3-;i'-1000 (PEG-1000) 2gs 
MEM 2ml*5<fcUfi^p<^;i/:^;^'}^^S^ H (DMSO) 0 .7ml b fc^^&^O. 2~ 
Iml^iPb^ ^ e)l3l~2^^«(3MEMi§«&l~2mi;&ife|lI^inl-So 

900^pm■??5:S'F^^'ll^:^^KI^^ ±7i^^TSo m ^ fltzx^^m^omM^. ^ 
CiEai§ifel3t:4^^-y->g^> (lO'^mol/l) s (1 . 5 x IQ-'mol/l) 

^xxfT ^ y^-v > (4xio-'moi/i) ^m^tc^M') mmifpizmmT^o 

37'C-e7~14Br^i§«^So 
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Laboratory Manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)D 

b CltHliJi. HT^Wfe (HATi^ifeA^^T'^ y 7"5^'; >>&^^V^feJgife) . 2|1I @ 

^ v — i-)Vtn,^(Dmm 
yv:7.^>mm O, 6, lO, 14-7^ h ■^p<5^;i/^>^7^*> (Pristane) 

•r€./N-r:/'; h'--v'iMj3a5~2oxio'iiig/E^j^jgi^{3aES?i-§» io~2is 

K07k^Yb bfc -T-i?;:^*^ ^mzKSSJIRbs 3,000rpm-^ S^^Kji^C^^il bT 
5" □-U-&^bSV^tt280nInT•®l!S3fe^cl; D^aifSo 
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Tciit^mM ituKTo^o izmm-r^b ^itt^-^^^o 

mimm. m^^s mm^ h u a. m^t-^ v u ^2^. v u e^A. ^^fb 

Mit. mm^s ^mmm^r^itm^<DM'^^if'^-^^u^^^muxm 
mt^o $mam\z:is\yx'bmnmxmmMt\^xmm\^rc^^^m 

G?uizt^m^m^^t^^\j^mtvxi^. m^it. ^ (i) xm^ti^^h 
-^mis^m^f^fi^o ^ (I) xm^n^ih^m^ih^m (i) i:v>-5o 
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y 5b ji/:^^-;!/®^^^^;!/:^-;!/^^^^ bt {i^^J^{^^t^^ fe{±^9• 
DVf;v. -rv7■Dt^;l/^ 'i'v:/^;v^ sec-y=^)\^^ tert-7'^;Vs 
'^>5^;i/s -rv^>5^;Vs ^:^^>5^;v^ 

5b;l'5J^*-;l/(Z)i^^ n iy^n.T;^^;!/ (ii) hmM'^^^ o 

(v);\Dy>{i. 7^;;*. cty^B "^^CD^M^S^fo 

;i/ ^ ;K i ) © ^ « }fp tK ^ Jl ^ — o ^ V A fe CD ^ 1^ « T* & S o 

( vi i i ) 7 7 ;i/ ^ ;V:fe XV^T D-f. ;i/ CD 7^ U -;i/gl5^ h U T ii^ BU IB T u 
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vrz~m{^m^MMifimif^n. Mi^&j\zit4 >'^''=-)\^. 1,2,3,4-5=- 

t KD:>-7 5^;i/s 6,7,8,9-5^ h ^ t K n -5H-^> V*S>'^ D---7*5^;i/^*s 

H o :Jir y »; 7^ h ^ ti H n >r v^y U :r b ^ d -f > K 

. -fife ® ^ M^i^^ ^ ^ ^ r ^, ^ v> ) . 
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tr^^s^^;i/. 5^:2|-^;i/5j^ u y ^ t h* n T'-tf tf::i;i/^ 

^ V -r > K V ;i/> — t k n -r > h. u n »j t h n if d 

;Ki)i:ll«-??fe t)\ ^^Dy>^ituI3/^Dy>(v)i:I^I^-??a5 t)> 

=^ i>' *5 i; 7 ;i/ 3 ^ ;p :ri>- - )V(DiS.mT)l 3r ;i/gp ^ tu 13®^ T ;i/ 

mm^m^zo. mm.T)]y^))y. iSimT^vu^i^^ is,WLT)\^n:^iyij)i,^.- 

*;i/;tt-;vcD^^7';i/^;i'gP:0-{±ffflB^m7';i/^;i/(i)i:|^atrfe.S] ^ ^ 
M^oT^ ■fifiJ;li^gJ^at!fl'-3cD;ND':f >^3t)S^i:f ^>n§] ^ ^y ^fetii^- 
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JVTf^-JVT ^ ^J::^^^^^)^^} 4 ))/T^ (Di&mT Jl^^Jl^^^- 
MM (ix) > *5 t)^ 7'^>'i/:^r;i/5}-^->®7' 

(xii y ggiT5' M^t n B^i^ ^ n r 

»gi7'^;i/^;v> Sife^^^Ss m^^T;i/=^;v> fii^^gmWT' 

;v:^;v^>b5^(:f ^ttSo ^^.tc. g^T u J;^^*l^^g^§S^Jii^^ — 
l^ K 35: o t ^ ^ ti § g g| ^ ^ ^ » :}3 ^ fi m * ^ igi T ; i/ =^ ; [ ^ ^ ^ 
7';i/=3p;v{± BuiBffiigiT>>i/^;K i ) i: m^T- s ] ^ {±g|^ig^7;i/^;i/[^ 
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^i-^^mm^tLxiis m-^r^itrnta^x. mx.itmm&m'^^o, /^u 

^l^-t:;^D'^>ttBul3/^^'^>(v)h|HJat?$ Ds ■iaiiT;v=i ^ ;l/7K- 
(vi). ^^«»{ix)v 7'-7;i/:^;v©7';v^i/>g|5^(yii)*5cJ:t>'T^;i/^;i/ 
OTU-;i/gP^(viii)i:ll«-^^i>o ^fes BlfeS (xi) (D^mxmi-ftci& 

iz^ii-^mm-rv-)\y. mmT'^jv^)]^. mmw.mm^:^ ^rfwrnumMT 

3 cDs-(£i^T;i/^;i/[^®i^T;v^;i/{±mif3<£^T;v^>>i/(i)i:|pI^:^ 

{i)tmmx^^:\ > ^nd^v c^/Nn-jf >{iMf3>'Nn'5^> (v) tnmx^ 

(xiv) ±y^U> t\^Xi±. l,2-:h7^l/>. 1 , 3-:h :7 5^ 1/ l,4-:h:7 

^J-)V^ tf V S^>s If U yi^>> U 5: i^>s \^^Vy. 1,2,4- h ij TS^>s 
1,2,3- h U 1,3,5- h U 5=- h ^ — tr-7>> ;t 
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^7 u>. 7" h Hn:3ry >; >s, b-^t: KD^' v^y 

U >^ ;t ^ ^J' b F b ^ y i; >s b U b U 5. >^ 5^ b ^ ti >* o U K If U 
5^ b ^ ti b* > T-fe* tr > s ^ > ^-te > s 7^ b ^ t K D ^' > \; :t 

5^3:: tf>. 5^b^iib*n^>\;g^:ntf>s ^>y5=-7-^fl^>^ T^b^tbn 
D tf'J tr U bU^ ^ ij 1,3- 

(xvii) Sm*) U < 7 xrzl/>, gt^^) L < mmm<D 'i- y ^ U 
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(i)tmm'r:^^) s ^\u^> (m^^u^yitrnti^^rn^y (v) hmmx^ 
(vii) j5=ttjfBufBT^;i/:Jp;i/®TU— ;i'gI5^(viii)^i|5l^t?25^) . UmT 
© T { vi i i ) h T- a& b s ^ gjfe T ^ =^ :fe s Bli* t u 
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(xi) (D^miy'^\^^u^t^:^^xj'^^ri^>:^m^r^&mt^mif '^n^) . 

m^i^^tiT)]/^)^ (mi^^T^TJV^jVitmmi^^ UTJ]/^)V (ii) hmm 
7: s ^ e ^> ^ n T ;v =3p ;v tt ^ g ^» Ji tu SB fij^ n T ;v ^ ;i/ 
*5{:t^gms (xii) J^lHi^-es^^) . ^WLT)Vd--)i^ mn^T)V^-)U 

lj7;i/>^->'V{iBufB®MT;i/'ir-;i/ (iii) ii|5ia-e$) t) ^ 

^-)v\z^ii^:hmn&itmmm.mi&m.Tjv^-)]yiz:^\-jr^mmm (xii) 

s ) . <£ii T ;i/ - ;i/ ( ^® m t;v {itu SB® 7- ;i/ ^ - ;K i v) 

(iv) fc|pia-^$>f)s Kfiife<Si^T;i/^-;K3:fe{t.sg^S{imfiB.«l^ 
. '(gigi5^;v^^;v{3:fe(t^gi^» (xii) i:|niaT-^'^) s mW^TV—)v m 

mtLxitmmmmTV-)\^iz^\f^mm^ un) (o^m-b^^. i&mr)v 

'7)V^)V\Z^\^^m^& (xii) <D^miP^^iS,m.T)V^}V^ UWlT)Vzi^-> 
43<i:z>v^D>7'>^|^v^fca^A«^{f ^n.§) . T U ^ )V (^T P -f MSB 
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{3j3(t§gi^a (xii) iiiRifetrfes) . mmw.mM& mmmM&itmm 

MnmWM.mnT)V^)V(0^nM&U^ (ix) jScfc ih'MtBm* ?i7';i/=^;v 
cdt;!/^!/ (vii) i:|si«-c^t)s KSi^^^^T;i/:^;i/{ci5{tSM 
i^S{im)IBgl^im^^:?';^^>'V{-:fe(t^«ma (xii) (D-^mif^h. ^WlT 

mM^^'UWM\z?\ u^>itmmTjv^)\/ mi&m.T ^xj^m^^ n >y 

i£^7';i/:^p;i/(iBul3i:I^^T-^S) s >'\n>y >'fb<g^7';i/'irri;i/ (K^^r 
- ;Vi5 J; yt^/N D >!f > ^ nMIB IW^-e ^ § ) # A^ftiO U 0^ 
T > ^ ^ -i? A ^ {de {3 ^ ^ n V ^ s p< 5^ T ^ V S ^ 5fr 

Jdl^V i^ J^^mT^ih-^m (I) 133 •!7'fb^g^;i/S#ffl^-^T#^n^EH 
i^T>^-'>Ai^s i^n u S^ySSWrS'fb'&i^ (I) \z^t7ih^^)\y^W 

l3:*'fb-^>i^;v?£#ffl^-&TW?)ns0i^7'>^-'>AJg, n u i^y^?^ 
^■rs^b-^t) (I) 133 «><b:i^5^;i/^^^&^"&T#e.n-g.Ei^T>^-i>A 

>^r:.>AJg#AS^{:f ^ni)., ^fes 'fb-^^ (I) ®0i^7'>^-'i7AJtg® 
R^^fi^:fe-«J«i: UTfAs -fb-^^ (I) ©gmaR'AS-NR5R« (^cfi, R5:feJ;tr 

R'ti^Jv^tiBuia i: H^.-e ^ ) -c*^ ^S'&lc. n y >-fbffimT;v=^;KM 
7* ^ ;i/ ^ ( ^ D y > «!: t>*^ :p -7 ;i/ ^ ^ n ^ ft M IB 1^1 s § ) > 
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S^^s >^>^^^ :7v;i/^Jg, ^;i/n>^jg, ^^Jg. vi/-r>^J^. 
ih^m (II) ®0mT>^- >> AJgt UTtis Yb-^^^ (.II) 

-if >{i^*L^nBulBJ:ra«-^ feS) ^ /Nn>!f >'fbT^;i/=^;v (K/^oy>43 
.kth-^T^^vdr^vti^ti^ntulBiiRI^-^*)^) s t KD^i/{£;g^T;i/^;i/ 
(^<giiT;v:3p;i/{iiut3i:l^«T-S^) s AD>if >'fb<£^T;i/'!rr^;i/ 
T ;V -ir r: ;v J; tjf ^ y ^ D ^ > {i ^ n ^ n tu 13 a ^ T- ^ S ) ^ >6S{t *0 b 

EHi^T>^-'^7Ai^-^$>n^^^ft^3Ps^^n^cv^*s.^J^^^s^^5^;l/T ^ 
^^^t-^s-fb^;^ (II) i3 3'>Yb^^;v^{^M^-^-r#^n^EH^T>^-e7 
A^> tf^U i^y a^^^-rs-fb-^ti (II) I3 3'i7'fb^ ^;v5^#JS^i^Tt#^> 
n^nmry^^-^ hM. \^u^)VJm-^mir^ih^m (II) C3'><bp<5^ 

(II) {C:i:{b^>i^;l/?&ftM^-&TWe)tt§0iiT>^-'i7 Aigs tf D u 

ym^^t^ib-^^^ (II) tcB-xb^n^^vs^/i&^-frT^^nsEg^T^^ 
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:r .i; A C :fe V ^ T .3 -fb^ :t > J: 7k ^ <b :t > 25s Jfe $ n T If n § 
0 5^ > ^ - A ^11 Cf ^ n o 

itinM. i^>nmm.m<D^mT^ >nMMs ^rci±^v i^xtmm. 

> . -t — iS—v^ • (Protective Groups in Organic 

Synthesis, the third edition) > ^V— > (T.W.Greene) ^ (Peter 
G.M.Wuts) 3 > • '7W V — • T> H • -y-VX • ^ TKlz-f 7^ y h* 

(John Wiley & Sons Inc.) (1999^) ] i: 13 ck 

JIJ* ^ ^ A S il h ^fo ^ ?) o 

^b-^t) (I-a) JilTlc^-rM?t;&^fe(3j;oTff Silii^^T-g^^So 
1 
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(l-a) 



^ fe T ') — ;v ^ ;v 4^ - :t ^ ^ ^ ^ ) 

-hla©^a^-*5v^■r^ i&WiT)v^)\/s ^ u t )\/^ Jaxf ^ > it^^ 
n ^ ti lu IB i: 1^ « ^ o T ;v 13 ^ ;v tJn - ;i/ ^ $y is J; t5 T ;i/ ^ ;i/ :^ ;i/ 

<xsi> 

<h^^ (Ilia) ^i^)is^i: b■rfflv^^ 1$Pl¥7-6i983{3|g^^nfe;5$fe{c:«& 

ckt*^ -fb-^tJ (IV) ?£^#:5ii^ds-e^So «c*5s <h^m (iiia) }i#l^¥7 
- 6 1 9 83 ^ ti ^ ^ « ^ t b :& cl; t) -arm -r S C i: T- 

<X^2> 
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^rcit^(Di^mi^tRfi^^^^^llii\:iX\). -fb-^tJ (I.-a) 
'fb^ife (i-b) jL:tT{c:^-r;£r^feicj;oT^b'&ti (^-c) <&]S3t-r?.ci 




(i^pt's R\ R\ R\ R's R'x R^\ R"> R\ U^ X43 J^tJ^Yti^n^ngufB i: 
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{b'&t) (I-b) <^^tS14^«t1's l^«~::*ciif!lOR'U (^cf^ R"*? <fc tJ^Ufi 
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p^uu:^^ ^Dn7^;VA. BM'ihmm. 1,4- S^:t^-y->s 7" h 

it-^m ii-c) if-^. u-f\zmT:^^i,zji-oxih'^m (i-b) ^£«ji-rsii 




(^tfi^ R^ R'. R\ K\ R\ R% R"> R\ U. n. X:^ JiUYit^ti^timmil 
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gil% b< (±^^g^oM:^>'v^->'^s gm*) u<^i^^B^^®M7;l/:^p- 
. J:i3©^»c^v%T^ m.m.T)v^)v. >>^nT;v^;i/^ 
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•^tl ( I-e ) i) ei h AS T- ^ S o 
<b-^ti (i-d) A*e>JiJLTK:5^1-:&?feic J:-?T<b-^i^ (i^f) ^Sjii-rsiih 




(^tt", R\ R^ R\ RM, R". n. X. Y43 J;t>*m}± ^^^^t^BUI3.i: l^ttT* 
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ij Av >^^* u "> As ^^m^zi^"^ A. ±^^7^^ h^u i^mipm^^ 

it^^ (i-t3) -fb-^ti (i-g) >{pe»WTt-^r:&^£i-«kot:'fb-^i^ (i-h) 




(iCit'. R\ R\ R*s lis Xs YjScfctJfma^tt^ntlllB^raa-efe >3s R"* J; 
tJfR'«ni^nenMf3R"*5cl;y^BfflBR''hl^«-^$> mTJi^iJV^Ms T 

<Xg7 > 
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U'^A. :*-fbM^S^*^^J^$ns U < {ii^'fb7'>^-'> A. ^'fbi:^T;v 
-fb-^tJ (i-c) A^e»WT{^^T;^iSl3 cfcoT-fb-^ti (i-i) ^^jg-T^eii: 




(^ft^s R^ R's R"> R^ Uv Us X*5 ci:TJfY{*€ti^tiBulBi:|5ia*^ 
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©(Ri'COjlpQ (^•1'. R". Q:fe J;t^*p^i^tl^tlBuIB^:I5I^T•^^.)^. 1~100 
^b'&i^ (l-c) i^^iHT Izmir :&mi^<k^X'Hi'^m (l-j) ^^Mt^-TSC^ 




{^f^. K\ R\ R*. R". R". R'\ R\ Us ^mit^n^timmhm 
<X^9> 
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(S5;ft». R\ R\ R\ R"x ms lis X*5 J;th*Y{*^n^tLHufBi:l^«-e^ ^) 
<XS 1 0 > 

ih^m (I-k) ^fflV^TM?!^ 5 ©xae hl^m^SJi&^&fira Ciild J: D 
Yb'&i^ (I-l) S^?^-r§eii:*ST'§So 

-fb-^ti (l-i) A^?)iJtT{-^r:J^^i-«toT'fb'^^ (I-m) ^MB-r^c^ 
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^b-^tl (I-m) ifi^&.TiZmT:&^iZ^^X<h'^m (I-n) ^Ssgt-^Cii 
Mji^l 1 




(^pfJ. R\ R^ R*s U^ ns X*5 J;tFY(i^^>^nBulBi:l^«-e$> R'-'tiHU 
<xa 1 2 > 

{b'&i^ (I-m) o'ca- ^R}it:sizm^^rcimm<DM}^<Dm(DU 

mMrjim&h {yxit. m^itj^m* u •i' a. ykmit-^- hv^j^^ ^mitti 
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'^b-a■t^ (i-m) {3:}3VATn=i-f$.^ib-^^ (i-ma) ti-^i:kyiz^-r:&miz J: 
-oXWi^m (j-o) ^^3it-r§eii:i>s-^^So 
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<b-^tJ (I-ma) -^^^^mWk^. ^°Cii^^^mz.m\^f^^Wk(0^^(Of^(D 

c ^ (c: cJ; t) ^b^tJ ( l-o ) ^ h *5 $ ^ o 

ji^7S:^<b^Ji: bTfis ^^Jx.«-^'fb-^>:^>s iJ'DA^^ ^dd^^da 
^trU^^-«i7A^ -^^7 n A^tf U i^-e? A^ x'>:«r>^;d U -i? As H^Yb 

-fb^^. s^^DDai^>, ^>'-fe*>s h;v3^>s ^$/i/>. @^^^5^;i/s 
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'm^^ 13.. 




(l-o) (l-p) 



<X^1.4> 

ih^m (i-o) ■^^m'&^m^. o•c*^e>Si^fc^^3fflv^fe^^0^^®K©^a 

0-37 i ^ ;vt h n^;i/T ^ b < 

h% if ^b < lit HD^i/;i/T^ 1~48^^> $?*b<(i 3~24NfK 

SiS;^-&?.^i:{3cfc D-fb-^^ (i-p) ^WS^^*«-e^So ie^g^::ctt)^ l 

jS^5&JIJfe7jc^Ji: bT(±> m^^tma^^W.. ^7R7^;i/^. e^^7R^::>-h 'J 
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-fb-^t) (I-p) ^fflV>-cSjit^S 6 CDxa? ck t) 

-fb-^ti (i-q) &^Ji-r§iii:AST'^5o 

-fb-^ti (i-c) d>>>JL:iTic:s^-r;&^t3 ckoT^fb-a-^ (l-r) .§M?i-rsiii: 
^jg^ is' 
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(^Ffi. R^ U\ R\ R". R*^ R\ Us n. X:}3 cfctJfY(±^tL^tLiulBi: 
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ih^m (I-c) ^^«14^^f4's SMA^^Sl?S^-ffiv^fc^^©^;^®^© 

i/^DDJ^^>N ^>^f>^ h;i/3^>s :3fS/i/>s yp<5^;i/5}v;i/AT $ Fs 

-fb-^i^ (l-r) 1y> ^]iKriz^.ir:^mz (i-s) ^^jitt-^iii: 

16 . ' 
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ih^m (Illb) *^e.J^T{-^t-:^?5fet-«t-3-C^b-^«^ (I-u) >£^5^t-^ci 
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•55 



wo 2004/093912 



PCT/JP2004/005930 
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i^^r^'y-Vs ^ h's v t ^ Ks s^p^ 

Tj^^i^ Hs ^>-tf >s h;vai>s ^i^-i/Vs e^^7DD^^>s ;j7nn:?^;i/As 
i,2-e^;j7D Doi^ >s T-fe h— h y ;i/s i^Mj^5^;Vs g^M^5^;Vs 

^;v-{rh>s j^Ms i^Ms mykmm. mm. 7Kmi^m\f^fi. m^\y<itT 

<X^ 2 3 > 

ih^m.iviuy ^^m^^M^. ®^o°c~8o °c©f^®s^s «^^u-<{i 

^S-C-s l~20^a:©/AO'if V'fb^J J:10^H~24^^S^S^-^s ^®^s 1 
^§~:;*;5if!l©R"=0H (^tf^s R^'litu IB l^at- $> ^ ) CI ^{3 

J; f) ^b-^tl { IX ) ^ ^ ii *5 ^ S o 
/N D-if V-fblPJ i: UT(*s 0!l^«igfb^:t-;i/s U o U h*s 

s/^>fbu >^*s^tf ^.ns »t 1/ < {*ig'fb5^:^-;i/7bs^(j'e>n^o ^rsi*^ 

^hbT»s «?iJ^tii^^on^^>s^nD7}N;i/As 7^h^tiKD7^>s 

Hs i^p<5^;VT-b hT^ h*s 1,4-S^:t^ri^>s T-feh- 

<jim 2 4 > 

(X) ^mm-r^^tt^x^^o 

<xa2 5> 
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-^tl (XI) ^m^T ^ ^ ^ ■ 



<x.m 2 6 > 

ft^t; (XI) 1 (DJimi i^mm^R^^no ^tiz^ Dib 

•^^^ (i-u) ^mmt^^iiifi'^^^o 



ih^m (I-u) :{pe>litTl-^-r?^?*l3c};o-r'fb'a-^ 

m^Wi 19- 



(i-v) ^feM^ii-r^eiai 
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XS27 




(Siffj. R\ R\ R*s X;feJ;tJfY{i^n^tUBulBJ:Nft-Cfe^) 
<xe 2 7 > 

ih-h^ (I-u) ^ffiv^-cM3i^5©xm6 hH^^cM/iS&ffdciht::*]; D 
-fb-^t) (i-v) -^WMir^h^lii^-^^^o 



(I-v) *^e.Ji:iTt^^1-:&&l-cl;oT'fii-^^ 
m^M^ 2 0 



(I-w) <s^3a-r^ci: 




X@28 
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<x^ 2 8 > 

<h-^<^ (I-v) S:^?gi4^^«4i^ Mmo°C~80 °C(Dm(DUm. $f*L<ii 

h^tFn7-^>s i^p<5^;i/*:;i'AT^ i^p<5^;W7'-fe h 7- ^ 1,4- 

3&:i^'&^Jfc^l- 1 ~10^«®R'*R'"'NH R^*:fe J;t;fR*ni^n^tttuBB^ 

l^at-^-S) ^inx.v 0'C~50 "CcDra^Sft-eiO^K-TOBff^S/ifii^ 

h J; t) ^b-^i^ ( I-w) S :i jb^-^ , 

tJ^^S/ h*. -O-lfVs h;Vai>, :^ri^l/>^ T-bh-h'J^V^ 
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EDCL/S^>{i^ -T^h^-^KDV b ^—X (Tetrahedron Letters) s 34^s 
48-t> 7685M (1.993^) M©:&ST'^7t1-S C il^&st- ^ 

<b-^«^ (I) tf^x -fb-^^ (i-x) ijlTtc:^N-r;&^fei3<J;oT'fb-^#i (i-y) 

2 1 




<X^ 2 9 > 

CDR"R"C0 K^^^ R":feJ:t>*R"{i^^^^t^B^^iB^I^I«T♦^^) i:^ 

JiSy^ b < «il~3^M©ji^^M7C^JCD#^ETs il^ -78°C~100 °C® 

F^©ia^> b < iiO°C~50°C©P^®?aS-eiO^^~48^KSJ;&^-^§iI 
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^- h ^ 7 — p< — ^ 3 >X ^r.)S(C.omprehensive, Organic 
Trajisformations, the second edition)s R.C.^ n ^ (Larock)^^ i:^ 3 > • 
iy ^ H'-y-^X'-f yn— 7}^ I/ — 7^ -f K (John Wiley & Sons Inc.) 

T♦fflv^^t^s*^^ ttm> liiSSs ^s^fb. 
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tl ^ ©'fb-a- I- 1^^ ^ tl. ^ il t V^ o 

jS^J-^^^M^^^-r^^b-^tli: bT^e>tlTV^S [1^112002-30085-^^ JRf 
.|i200i-39874-^v i|tM¥ll-255750-^. WO98/6,720^ #||^7-165689-^s 
W095/2,-596> #ia¥6-73047-^. FR2, 693, 197s WO94/450. EP569,013s EP 
546,449s EP 533,058s EP 543,491s EP 514, 197s W094/22 , 859s US 5,332,820s 
WO00/l,389s W094/12,500s W091/11.999s DE4;313,747s W093/24,487s 
EP400,974s EP399,731s #|l¥6-73051-^s ^9l¥6-360874-#s EP560,330s 
US5, 151 , 435s EP520,724s BP520,723s EP450, 566s EP429,257s US5, 734, 615s 
US5, 208, 235s EP488,5323 o - 

-(b^tj (II) its ±f&(D^mmizmmomi^:^mzj;i^ ^Tcit^ti^izm 
\:.xmmt^^i^i^'^mx^^. ih^m (n) ©0mT>^-'>Amtfci^ 
^tie.0^ie^et3i3fF^$n^jg*)s i\s^m (i) (om'^}:Lnm\z.\^xwit 
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||l0JiYb'a-ifelO'>'>i<*U1?-^y;t?^-r h*W E.coli 055:B5 (i^^v • T 

## : p=0.0021 im^Mmmcom^Mmmnit ; student' s t-test) 
** :p=0.087 (ih^^ l^-^m(Om&.Mmmit ; student' s t-test) 

{^::foH^t^^■^ (##> *■) it^^rt^cDM^^miTo 

## :p=0.0057 ( |^t4MMi^®|^t4^MS¥>f* It ; Student' s t-test) 

* :p=0.0410 Uh-^^ I ^^mom^MmnMH, i Stnient' s t-test) 

B3EI^3:feV^t^^# (###^ *) »=&^TIB©^l**St-o 
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### :p<0.0001 (|^^4^B§||cDl«t4MMS¥Mi:b ; Student' s t-test) 
* :p=0. 01668 ii^j-^m (DB^MmmM it ; Sieei test) 

^4 |2|{3*5V>T^-^ (##^ **) tt#^THa©mt*^*t-o 

## : p=0.0015 (m^Mmm(Dm\^Mm^Mit ; Aspin-welch test) 
** :p=0.0031 Uh'^!\llS 1 ^-^mcOim&MmmM it 'yStUent' s t-test) 

^ 5 mt^^M^T^^-t (##^ ***) it^^Tf^oMf^^mTo 
## : p=0.0028 m\iMm^(Dm\iMm^1^ht ; Aspin-welch test) 

:p=0.0007 «b-&'^184g%^S^®llffi^MS^MJt ; Student' s t-test) 

### :p<0. 000.1 (^i4MM^OPi<4MMS¥^ib ; Aspin-welch test) 
** :p=0.0013 Ub-^^l^-^mom^Mmmnit i Student' s t-test) 

7 |2l^i:)5V^T1?F■^ (###^ **) »#^TI3®^f*^^1-o 
### :p = o.0002 (IH4^Bi^©(^ttMMS¥MJ± ; Student' s t-test) 
:p=0.0040 Ub^mi^-^^om^&MmmMit iStnienV s t-test) 

m 8 mitivsmmBW^'^y' }\^<Dm.Mi^m:mmm\^^i-^ ^G^^i mRNA®^ 
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lO'MMbs ^/S^fflO nmol/L(3:fe^ct ^l3l7/5-3i;:^h (17 
^-estradiol, i^if-^^m) ^l^flfet'*^ b ^> O JiS^i^-fb-^m //mol/L 
^*P^s 37''C> 5%C02^ >dr:x-^— B^^KMS^-^feo Steady^ 
Glo Luclferase Assay System (Promegatt^) ^Wt^M ^}^s^W±Vs 
V yyiJ^yV (Packard, Meriden, CT, USA) T*l#P^®^:)te*^S!l^ b fco 

~)\^mtmt0mmm(Oi]r:7y (count per second) ^'biiizmmi^tc 
A : 17y5-:E-:^ h ^ i^-t- <kV^m.mih^^^mtiUm<DiJ t7 > h ^.B : 17 

mm^ (%) = [ 1 - {(A-B) / (c-B)}] X 1 0 0 



1 


89 


2 


97 


3 


96 


4 


96 


5 


85 


18 


96 
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tC^«?UfcLPS(30 ng/mL)^ b < it^m:k^:i^m^Mmm) 0.1 mL<&MWl^ 

fe#bT. mmm^mmm^^n^^. misnyt^^'s^Bmm.^^ (balf) 

^{*llllRUfcBALFfti:{p ^)^^^:2^^Cytospin3 (Shandon, Inc., Pittsburgh, 

PA, usA)-e#-^b. ^-r mmmr-^sYrnvtcc i^tz. balf^^cdtnf- 

a^^;K{iai>if-f A-r Ay T^y-fe-f =^iy.h (R&D systems,. MN, USA)^fflV^-C 

^ 1 H(3^1-J:5tc.K<4MMi¥®BALF4'$f (0.12- 
±0.1) xlO*^ (^i^m±Mmmm) -t?*) ^l^^a^.S^-CJis (16.14±4,90) 

3*^(9. 59±2. 4) xlo*M•t♦^D^ m\^Mmmhtt-<^n-f¥m^(Dmmifiinm 
m2m\zm-rx^\z. m\^Mmm(DMi?^m-ammt. 118+25 pg/mi 

(¥i^^±^ip^^) Tfe ^tt^MI^-^ {±^ 3521 ±810 pg/mLi:TNF-a 
S © ® ^ ^ it *n K> ^ n o 'f b -a- «^ 1 ^ # 8¥ T- » ^ T N F - a ft 1 4 1 8 ± 1 7 9 
pg/mLT'^D. ^14MMS¥i:jt-<TNF-aaK©±#*^6.2%^M^tvfco 

;*:^7^;v(±s ARDS®fFffi^ UT*)mffl^tuTV^^ h {Chest)x 

Apr;105{4)s pl241-5 (1994^) ] o ±m(D^oiZ. fb^^l^»^*^7^Al-*5 
v^T^^As$.s^:i;As^^^^s -fb^!^ (I) >()«ARD5C^b-C<fe*^t!^S i: 

Sti^^JS ": SPGM^M^lrtiy^4'««?i{-^-r^«I®H^ffl 

BALB/c^^V'i?^^ imm. B:^^^-)^:^ ' U/-^-) J30.1%^Jfil7i 

T;vy^ >iDU >M®tSK:^Pbfcl mg/mL SPC^?g* < {d;0 . IX^J&rf 
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mg/kg^igp^-^Lfeo ^tcim^Mmmviitib^m i i^^i^of^^D t» tc^^ 

^g(Celltac a MEK-6158 ; B*^«. bfe^^ 

CytospinS (Shandon, Inc., Pittsburgh, PA, USA)-^#® . §I^^^T^ 0 

ifel 1 6 1? HJig b fe o 

Jig^^S 3 laiC^-To 

lt<4MMg¥®BALFtf »'4'^iS^fi^ t) (0.31±0.07) x lO'M (¥ 

^^a±^^pmM) T-^D. m^Mmm-nit. {i.66±o.i8) x lo'mtii^-^m 

(0.20±0.02) X lO'M-tffeofeo P^4^^S^i:Jt-^^ -fb^i^ 1 iiJf 

t;v::^^ >Any >^i^®^^««f bfel mg/mL LPC^^^ b < ii0.1%4^jfii?S 
^Anu O.l mL^m^I^l&# bt^ 6^^^ 

t3MJia^5fe^<^fTVAs (HJRbfeBALFcf 't'S^SJB.^fFffibfeo ^5^;i/-fe;i/n 
-X^0.5%$t?7KM(^ii^)l3'fb'^t) 1 iJ-fcy^Mb^tllS^e^b^LPCfe-^ 
mf^Bul3lO mg/kg^^Pfe^bfco ^fcl^'l4^.^i¥{-{i<b^t? lii^^® 

f^t)t){3^^^^^s#bfco M^m.<Dmmi±. mm.\^rc:UL?^<Dmmmwi^^ 

K)jfii^M^^®{Celltac a MEK-6158 ; B^^lfiMx ^:^)-e?a)^ bfc^s ' 
^?*a:2K5&Cytospin 3 (Shandon, Inc., Pittsburgh, PA, USA)-e-ftKbx 

m Amvimt ^':>\z.^if&nmm(o^tiU^u^nmt.-m^tbfc^ (0.13 
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±0.07) xlO«M (¥iSffi±=^^MM) T*^ Pi^MMSlT- {i. {1.55±0.24) 
3^ilC-<@#:fefe t) (0.57±0.09) X lO'fflT'^ofco ^tS^MUhJt^. ^h-^ 

m 5 miz^-r \::.m^Mmm(DMh?^m^mm±.-mi^^rci ^ (0.13 

±0.06) xlO'M (¥*9tt±^^PmM) T-fe \). IH4MMS¥r-{iv (2.80±0.42) 
D (0.72±0.14) X 10'flST*$)ofco IH*^«?>8¥fctb-<s -fb-^ 

CJI$Jia^5fe#?^fTV^. |ilJRUfeBALF±?i4'OKC:fe J:i;^MIP-2 5£M Lfeo 
;Hr;i/n-^^0.5%^tr7kS?$(^^)l::'fb'^ti 1 ^^^U. i?m-^imm 

. Kl^iS^?^^-^ Ufeo t^fpH-^M^^^^^C (keratinocyte-derived 
chemokine^ 'ir ^ 5^ 7 -it -f h ft*'^^* ^ > ) :}3J;y^MIP-2 
(macrophage-inf lammatibn protein-2^ i7 u y 7 — i>0i&\^W: \^W- 2) 
«^ ll]iRLfeBALP±?fi&ll]lKU^ ELISA kit (DuoSet, R&D Systems 

m^MmM(DMh?±m^l!iC. m?-2i±. --(i^^fc t? ^tb^t^0.04±0.02 
ng/mK 0.06±0.d2 ng/mL (^^fit±^ip^^) ■C•feD^ 
^n^m.75±0.11 ng/mLs 1.38±0.11 ng/mLJ^ V>-rti% ^S^lt^Q A^^i?) 
^jnfco'fb-^tJ l^S^S¥T•{i^ — t) ^tu^n0.80±0.14Dg/inL. 0.71 
±0.11 ng/mL -Cafeofco ^<4^M^fcit-^s -fb^^iJ 1 S-%^i¥T-}iKC. MIP-2 
CDm^AS/etl^n56%^ 51% jpgl^tlfco 



81 



wo 2004/093912 



PCT/JP2004/005930 



mm 

K: J;5^ifi*Jpolymerase chain reaction (PCR)^(TaqMan^){CcJ: Dfrofeo 

2[s:^{iTaqMan yu-'^rt.mtti^mmizWi^k^^n-^yu-yiz^ y)m 

S 13^-^5 V^TV^ So 

J^.^Ss iiKT<D^^^mmUi^it'E]y^:x'^— • i^ D (Molecular 
CI oning ) ^ 2 13 lam ^ n T V^ S ;5 ^fe t! ff o fc o 

(1) TaaMan T'P— Jl^^T*^ v — g)^^ 

TaqMan :7'n — v^ife J;lF7*-7 -fv— ti^ Primer Express ™ Version 1.5 
(Applied Biosystems:a:MV7 h "^aiTl^^fflV^TiStf-b-^^ bfeo TaqMan 
yu — yii b"rB:vi>;;^GPR4$3- h*-rSDNA(iE^J#-^14)®Jg^#-^ 
577-601S B ( IB^iJ S-^ 1 9 ) © J^^IB^J f3 -r S 7- n - 7* ^ -^fig b fe { it -7 
— ^ n5^r-tt)o r^-f ■x'-J; bT«^ ■x'>i7>^GPR4<^:3— h'^^SDNA 

604-622SS (>>^-fe>:?^Ps i3^JS-^21)®^SlB?iJl3*g^-rsr7>i'-^. 
-^felS^b-^^bfeC^ >tf h ni^3i>%fc)o. i^^l^^Pi: bT 
glyceraldehyde-3-phosphate dehydroffenase(G3PDH) V> feo G3PDH®iBa?(I 
{*G3PDHAe^CDg3^'J+*#6{GenBankgA#-^ :M32599)^ffll^feo TaqManT'n 
— bTtt-eii7:;^63PDH^:n-"K1-SDNA®i^»S-^784-813S@(BB^J# 
-^22)©Jgai3^iJt3-Strsrn — :^^^figbfe(-y-'7 7='f — y ns^- 
^±)o r^-f x'-i: bTa-x'e7>^G3PDH©J^*#-^756-776#e{-fe>::^0. IB 
^J#-t23)43 J:yf^*l|-^816-836||i {T>g^-fe>:^m^ iB3nj#-^24)CDJlS 
g32?iJt3ffi^-rS7"^-f ^-&^^b'^figbfe('l' >tr hDi?3i>:}±)o ^fc 
G3PDHt3oV^T{i;^^ KffiT*^;^ 5. H ^^^Mf SfetolZ'x' "j7;^G3PDH 

©JgaS-^257-278»g (KMS-i-25)©ig»i3^Jt3ffl^-r S lT-^-f x'-?^ IS 

Sb^fiKbfc(-Y >if: hni;ai>%fc)o 

(2) TaqMan PGR Itg^itfiSiffl 7"^ ;^ ^ KOf^M 

vt>>^GPR4(ix V'i7;;^McDNA^^Mi: b^ ifi?!ll|-t20:fe J:l/fiB?!JS-^21 
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tzo ^PCRtts ±iBcDNA 1 UU 0.25 //mol/LCD^&T*^ ^ "T-, 200 juml/h 
<Z)=g-dNTP (dATP> dGTP^ dCTP^ dTTP)^ Ampli Taq Gold (Applied Biosystems 
14) 0.2 >aL43«fctF10 X PCR>'N*'y7r— (^^t^ft) 4//L^^tf40 //L© 
S^&?S^£MV>Tff o feo -t?-— V^lz+f-f ^'■7-PTC-200 (MJ RESEARCH^ ) ffl 
V^. .95"C"??lO^0•HAa^^^ 55°C-ei^P^. 72°CT-l^P^®-9-d' 

^;i/?^30Il|fTV>s :§^K:72-Cl?5:S-^®^a^ff ofeo ^PCR^i^^ T n — 

pTTBlue. T-vector (Novagen^l-lc-b-^^ n — ^ Ufeo PCRiii|ia»fM- 
pT7Blue T-vector 50 ng^^An'^TDNAig'^MJS^tTV^s 

^•DNA^fflV^■r:^JlSJM109^S?F^KfemL^ T"^:^^ KpT7mrGPR4^# 
fco ;KKIB2?!l©«i^{iABI377gil)->->ir>-»t- (Applied Biosystemstt ) ^ffl 
V^•rfTV^.^ x">^6PR4(7)g|S^9-gB^!J (iB^J#-^26) ^^ifco f^gBaipl^ffl S 
■x'l^j^^GSPDmi. x'«>:^:^S3|5©cDNA^^M^ Us r-^^ v-(iB^!J||#25') 
:feJ;tK7'^>f x'-(l^^lIS-^24)<^fflV^TPCR^^T^ d il C cfc DIR^ibfco ^ 
PCRS*&»s ±bBcDNA 1 //K 0.2 uml/l(D^^^ ^ 200 /^mol/L© 

#dNTP (dATPs dGTPs dCTP. dTTP)s Advantage 2 polymerase mix (Clontech 
1±) 0.2 jul^XV^lO X PCR7A->y7T— (Clontech^fc) &-^tf50 /zLCDM^S 
M<SfflV^TifTo fco i^— ^ -7— PTC-200 (MJ RESEARCHtt)^MV>. 
95°C-C2^^An^^s 94*C-^15^J>P^s 60-07? l^^®1^-f ^ ;l/^&30|ElfTV^^ « 
^{372*Cr'5^^c7)^!lS^fTofc„ ^PCRgi<^=&T:ifD-^y;i/mM^t&U> 
»fjt<&*g^bfco M^UfcgrM-fiDNAJ^-^SJi&fc ck !3 pT7Blue T-vector 
(Novagentt)J-it^^J7D-:^>^bfeo PCRJitg^f >t i:pT7Blue T-vector 50 
ng^iraX-TDNAJ^-^H/^^^frVN. ^ft^tVfcMl^^r^^ 5: KDNA^ffl V^T 
«JM109:^^?f^gfeilb> 7*^>^^ h'pT7mg3-3<Sf#feo1^^iH?y®Si^{i 
ABI377glilSx — '5r> It — (Applied Biosystems*fc)^ffl V^T^TV^^ x'^?;;^- 
G3PDH®g|5^i2^!l (i3?!lS-^27) ^ftfco 
(3) ^^cDNAg>#^ 

m,mm2 iimmo:^^'^^ balb/c^v>7>^ tms^^ b2|s:5^'-\'-;i/ 

' V^^-) t^31:^ii2KC^PLfe30 ng/mL LPS^MO.l mL?£^Wl*I^-^ 
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0. 3. 6s 12Bt^^(#g¥n=6){3MliS^5fe^^fTV>s BALF^mitSibifeo BALF 
{i4°C. 3000 Tm'^lO^^mM'l^^'^MVs ±m^W^^^s tfc^bfcm^lrSS 

bfco ±RNA©Jftai(is guanidinium 
thiocyanate-phenol-chloroform (AGPO^J^Tfro feo ft ^) ttfc±RNA(20 >a 
L)cD^M^ffl VAT N SUPERSCRIPT Preampl if ication System(Invitrogen%fc) 

(4) TaqMan ?CK\Z^^^m 

TaqMan PCRtc J: SGPR4mRNA©^S{iABI PRISM 7700 Sequence Detection 
SystemUpplied Biosystems%i:)3&fflVATfTofco PCRfis ±f3cDNA 1 2 
X TaqMan Universal PGR Master Mix(Applied Biosystems^) 15 /zLs TaqMan 
7'D-:/(iB^J#^19) 250 nmol/L. 7*^ v-(lB^J#-^20:fe J:t>*i3^!j#-§- 
21)^>^1 //mol/L^^-^tfaO /iLCDSJ^S^^ffiVAs 50°C7?2^^. 95°C t?10 

i^^^^bfe^s ss-c-cis^p^. 60-c-??i^^cD-b--r ^;v>&40iE]i^b?g-rc 
?)ff ofco ^aii^#j5^-r^fei6{c±fB (2 ) t#Mbfer^x^ h* 
:tm\^xmm(Dmtii^mm'*)'>'^)\^^mm wa?iiiJi&i**4cDNAi:isi^{z 
pcR^^frtpfco ^mmr^^. w^^m^M^ y)?cRyuv^ hm^niai^. -rtj^s 

Ufc:^SJ^>fp^0^«lSiiBJi&^3^{3:JbMt-5GPR4 mRNA® b feo l^^m 
^{CffiV>fcG3PDH mRNA0^g{iTaqMan:7*D— .:^(IB^J#-t22)s :7*'7-f — 
(iB?!j#-^2343 J;t>*i3^JS-^24)<SffiVATl^it®;5^1?fTofco GPR4 mRNA® 
mMMits ^^^-^GSPDH mRNAJc^f^tbS^i&s ti^ip «c SLPSS 

?R?PiUT < §;aBII&JcGPR4>f)S, mMiyX^^^^Ltt^m^ntcio 
U^mi : SPCM^^^il^aiHiMJiai3:fe(t^GPR4 mRMcD^Mmm . - 

( 1 ) mmcMkoi^m 

mh^m,mp^m-^v. 0 (n=ii)s 6 (n=io). 24 {n=n)mmmzmm^w^n 

BALF^&HlJRUfeo BALF{i4''Cs 3000 TmtilO^mMiCsi^mU. ±?i<&l^ 
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fjofco m^fitc^Mkizo AJLL)<D^^M^m^^•z\ superscript 

Preamplif ication SysteiD{Invitrogentt)J3 J: D > WH(D'^ — :oLT)\/iz^-^ 
TcDNA&ft^bfco 
(2) TaqMan PCRtcJ;5^M 

TaqMan PCR{3 J; §GPR4mRNAcD^g{iABI PRISM 7700 Sequence Detection 
System(Applied Biosystems^)$fflV^Tff c»fco PCR{i^ ±fBcDNA .1 ul^ 2 
X TaqMan Universal PGR Master Mix(Appliecl Biosystemstt) 15 /uLs TaqMan 
p^D-:/{iH^iJ#-^19 ) 250 nmol/K y^^^ ^ T~~{Mmm-^20:^J^V^Wim^^ 
21)^^1 Umol/l^^ts20 uh(DR);t^m^m\'^. 50°C-??2^^, 95°C-eiO^ 

^UPCRS^S^&frofeo S^&I^T^s m^^^«ct y)PCRyu^^ hm^M-iH 
' #figbfct^Si^A>^Ji|iS?SiBJiiB«*4t3:fe{t;SGPR4 mRNA®^-^^m bfeo 
F^glJ^ip{zMV>fcG3PDHmRNAcD^g{±TaqMan7'D — >^(iB^!j||-^22). 7"^ -f 
V - { IB^J H-i- 2 3^' <k U^iB3?!j S-f-24 ) ^ ffl V^ T PI «® ^ T* fr o » GPR4 
mMk(D^MMit^ ^^raT-G3PDHmRNAfCMt-^lt<^^i6s 

spcs#o^p^<£ij: [^t^mMm-^rnvtcom^^m 9 H^^^-roCinj: t^BALP 

't«fC§?SbT < S^jiatCGPR4AS^ mmLX\,^^^hi^m^tii5io 

U^Mi: ^>>:^^Micjfa^^7^;i/-^oTNF-a0^ffii9Jf^ffl 

BALB/c^'tC7>^ 7 jMI^s- B*5^^-;i/;^ • U/-?-) LPS^S 

mmmo. 2mg/ ml tsi^^oiz mm iyt^v ymmmmm (j^TPBSiiiB-r. 

NaCl:9g, Na3HP04 • 7H,0:0.795g, mi?O^^.0 .lUg^lL(Dm^7kiZ mm ^Sff 
^^MSbfe*)®) izmMiy. -^i^SlOOg^fc !5 lmL^^^Ml^S#U^ 1 

F^^icsi^ct !)SjfiibTifii?s^t9-i!iufco um^h^mm-^mizit^ lps^-^ 

eo^tutc-fb-^tJ 1 ^0.5w/v%y ^;v-fe;i/n->^^tg (^^M^x^^fcM) 

mm^-^tcmm^s '*aioog^fcf)imL^ps#bfco ^fc^ ^^s-^s^i: 
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TNF-«^ig{i, ELISA^^^yh ( :^ > H ^Oft^) J3j:D«!l^Ufco TNP-a 

feo 

mmm (%) = {(a-b) /o x i o o 

A : mmi^-^m 

B : ^i^-fb^tJ®-^^ 
C : ^^^#1^ • 

.P<0.001(^^^#S^m, Dunnetm^) ^^ftfo ^c^JV^ 1 6 *pfi© Tn.D. j . 
{* ri^flti^-r (not detective) j ^^fo • 



1 6 ^ 





mm. 


TNP-a Hit* 






(mg/kg) 


(pg/mL) 








N.D. 








1733.9±143.9 . 




<b^^ 1 


30 


800.9 + 86.3 *** 


54 




100 


560.9 + 66.0 *** 


68 



Di^-(Immunology)s Jul;70{3)> p309-14 (1990^)]o ±l3®<ta{3^ <b-^ 
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B:^^^—)\^:^ ' ^&fflv^T> Schimaer^o:?^^ (SchimmerEC. 

et al., J. Immunol., 15i, 4103-4108, 1997) t3ip l^, JlilT® <t d fc: LT 

^mMMMMM. (streptococcal cell walK WTSCW^fBt*) S^O^T* 
^ }^ ±1 yyT^VV- ti^ K (peptidoglycanpolysac-charide) 100P7 ^ 
^^i>3 (mTPG-PS 100Pi:gB-r. V-.' ^if>^ Y U-X:^^) ^M® 

bfePBST-^f^b-C.O.emg/mLh L^ ®^^^5fc^#^ (US-1M^^;^:^^ ^-zg- 
^MV^-r20^^®^^g|^^^Ufe^. -E^fe D 6>ag/10^LT-;&^Maii 
fi^t^lc^-^Ufeo — :fe^JI^MH0F^tc:«. -E^ fc t) 10xzLM®PBS<^fe 
#Lfco ^ &{C^f^^21B etc. PG-PS 100P<&^®PBSl?#»5U-r0.2mg/mL 
}L 20^H®^g[|&#bfc^<D^ — Ea^fe D 100//g/500//L.-^M#M<fc D 

iCH^Yb-^tJ 1 ?^0.5w/v%^5^;i/-fe;i/n-:;^^^ttcM^bs ^-(^^21. 
BgiP^24He^-Z?. 1 B Ita. =&te#t3#M100g^fe !)lmL:£j^PS#U 
fco ^fcx ^itfe#^{c:{*, 0.5w/v%p«^;i/-fe;i/D — ;;^:^M&I^^{3JSD^ 

isiif^-otzo mmwB (OEM) t^mmi^mz 4 Bgtc. ^ h^^jK^^. 

^7-1/5^ >^^p<-^-TK-101 (JL-nAtfcM) T-Sil^U Tl3©^l3«eoT 

• nm^mmt = (2 4 a Bo;fe^M^«- 0 B s®;&mje^^) - 

( 2 4 B B o^iMimmm- 0 a i o&mK^a) 

??®aiiy^. (%) = [(A-B) / (A-c)] X 1 0 0 
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P<0.001 (*^ffigSt^J±. Aspin-Welch:^^) . ***{iP<0.001 mmn-¥mM 



m 1 7 m 

^ (mg/kg) (mL) #MW$'J^(% ) 

^mm - . -o.oi±o.oo 
mm - ■ o.74±o.o5++t 

. ib'-^mi 30 0.40±0.07*** 45 

100 0.32 ± 0.03 *♦* 56 



(Schrier DJ. et al., J. Leukoc. Biol., 63. 359-363, 1998) ^ b h {I 

ih^^ ( I ) ®fe#{3cb b mm f^^^^'^^m'&.mmmj^i^omm^ 

^ yxy^^ '^a.'—h (Journal of the National Cancer Institute)> 64^^ 
273-84 -^-S^ (1980 ^)] UTfr o fco 
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i:^^CD#SRit^tt^ 1:9 (10% ^/-^ii®) iiUfeo 
ih-^m 1 3 :j3J:tJf 10 mg/mL 0.5 w/v%pt ^;i/-fe;i/n— 

40Gcp (Mc. m^mmoLMmmmizmmvx^mmmmhvrqo mmn-^m 
xxf^mm^-^m^z'^ti^timm (0.5 w/v%mc) :^xxjpmmmMm.t: 10 

mL/kg ®^S-^^S^n=i^|^^|i$&(!r) 3 H^Kiui: 10 ^K^}3MPig# Lfco 
# I- {i^^fe^ i5 J: t5 ^ ^-^ :3 ® IS^ ^ fr o o 

^^^•nmmmzimm^iz^m^mmm^ (bad ^^njisufco -r^&fc-^. 

l^^^t^J: ^^:;biZi-L/^&^bT phosphate buffered saline. 



^1 8lfe 





fe-^»{mg/kg) 




^^ttJ^dO'/BALF) J 








12 


O.OOiO.OO 




mm 




11 


1.11±0.49 




ih-^m 1 


30 


11 


0.42±0.08 


62 




100 


12 


0.40±0.13 


. 64 



i:i±<DmWi. -fb^tj 1 it 30 isctt;^ loo mg/kg ©fflfir*. ^^fe#g¥J:::§3 

t:)-^ HALF cfJ^fct'^OiiAP^^tl^n 62s 64%filMbfeo o^Ds iM-^m^ 
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^\^^(DiS-^m^mti^^lt> ^fl^ (ThoT&x, 53, 137-147., 1998)o COPD ©a£ 
MB® 1 e»tuTV>§ (Thorax, 53, 137-147, 1998)o 

ib-^m iD^r^it^ omm^ m iz m^^i^n 5 mit "copd ^©jj^^Mtc m u 

^ t? pfi K ti {c rT tfe -e § o 

-^mm(Dmw^(Dn^m.m±mzm^-^f\^'r. mun-^^k\±mm^^-^m 
(^^^uu^^(D\,^Tf\^ij^t(^^mmiQ^v'/^r^\ti^m(Df:i}sb\zm%m^m 
u^^m^-^m.'KmiRr^^iLi^x^^omu^-^^zm.-r^mnomh ut 
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mn. mmm. mmm. mmm. mnm. m^m. wmm^m. -mm 

, 'H NMR.: JEOL JNM-EX270 (270 MHzj^fcaJEOL JNM-GX270 (270 MHz) 
MS: Micromass LOTS fcttMicromass Quatro (APCI^t:: J; t) 8!!^) 

1 r-fb^tll {2-(2-ai5^;v-5,7-i^p(^;i'-3H-^ KV'J[i,5-h] 
tr U s^>-3-^;i/^5^;i/)-8-(4-^5^;H:f^^s^>-l--f ^i/pig^^i/j- 
i|tia¥7-61983Cl3®^tlfe2- (2- 5 , 7- p< 3H- -f ^ 
^5^ [4, 5-b] If U y > - 3 - ) - 10 , 11 - t K D - 5H- i^-^ >■ y 
[b.fl^'Hftr^ (30.0g, 78.4nmiol) ^^DD/ix^l/A (300 mL) i^g^^ (300 
mL) (DM^mmzmML. 1-y (23.6 g, 236 mmol) 
^>}^;i/Ay;i/7^b K (37 %7kmWis 7.64 g, 94.1 mmol) :^JPx.> 60°Ct3AD 
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*^^^T{3|gfo«w2K$i^;l^ g^^3^5^;v"^?ttWbfco mnm^f&mmwTk. 

Lfco ^fttiUfci^^&I^^Ji^;!/-^ h U5^il/->>3> it-^m 1 (27.4 
g. 55.4 mmof, iR*71%) ^n^o 
APCI-MS: m/z 495 {[M + H]*) 

NMR (CDCl3)(y (ppm): 1.30 (t, J = 7.6 Hz, 3H), 2.27 (.s. S H), 2.45 
(m, 8 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.79 (q, J =. 7.6 Hz, 2 H), 2.98 
(m, 4 H), 3.38 (s, 2 H) , 5.34 (s, 2 H), 6.00 (s, 1 H), 6.57-6.66 (m, 
2 H), 6.79-7.00 (m, 5 H) . 

±m<Dih'^mi (15 g) (110 ml) izmmiy. 7v;i/^7.og 

(2.o^fi) ^m^r^o t^^<Dmmvrzmmm^-M.mmn,mb. T-^h- 
hu;!/ (100 ml) ^m^mmm^mmiix±miwvr^o ^©^s as^^mm 

(20.1 g, iR^ 91%)o 

#^0|J 2,:<b-^t)2 {2-(2-ai^;V-5,7-i^pi 5^;i/-3H--r ^ ^•^7[4,5-b] 

tf' ; > - 3- ;v )-8-(i,2,5,6^5=-h^th'DtfUi^>-i->r 

5^;i/)-10,.ll-e^t: D-5H-i^^>V^[b,f]T-fe*tf >} (D^m 
i-^5^;i/bf^^ t^vo-f^fc t) f3 1,2, 3,6-7^ h ^ ti K n tf i; s^>?&fflv^, 

##^J 1 tmmz\^-Cs ii$ll¥7- 61983{3l3«^nfc2-(2-:t5^;i/-5,7 
.1 ->:^pt^;V-3H--l' ^^*\/[4,5-b]l^'; i^>-2-^ )V;^^)V)-10,ll-i> 
t Hn-5H-i>-<>\/[b,f]T-l2l^>}ipe>JR^20%T'fb-^t/2 <&#fco 
APCI-MS: m/z 478 ([M + H]') • 

•H NMR (CDCl3)(5(ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.04 (m, 2 H), 2.53 
(t, J = 5.7 Hz, 2 H), 2.60 (s, 3 H), 2.62 (s, 3 H), 2.79 (q, J = 7.5 
Hz, 2 H), 2.86-3.02 (m, 6 H), 3.45 (s, 2 H), 5.33 (s, 2 H), 5.64 (m, 

1 H), 5.74 (m, 1 H), 6.02 (s, 1 H), 6.57-6.70 (m, 2 H), 6.78-6.82 (m, 

2 H), 6.88 (s, 1 H), 6.95-7.00 (m, 2 H). ' 
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#%«?IJ3 t-fb-a-ifeS {2-{2-:i:^;V-5,7-$;^^;i/-3H--r ^ \/ [4 , 5-b] 

tru -:^>-3--f ;i/^^;i/)-8-(i^D y i^>-i-'<;v^^;i/)-io,ii-s^ 

"C^^Np^¥7-61983^cfBm^^^fe2-.(2-3l^;l/-S,7-^^p<5^;l/-3H--r ^ 

[ 4, 5-b] b U V- 3- -f ) - 10 , 11- t K n - 5H- > 

[ b . f ] 7 -fe* > *^ e> JR ^ 2 0 % -f b # 3 ^ ft o 
APCI-MS: m/z 466 ([M + H]*) 

*H NMR -(00013) <y(ppm): 1.30'(t, J = 7.5 Hz, 3 H), 1.78 (m, 4 H), 2.50 
(m, 4 H), 2.60 (s, 3 H), 2.63 (s, 3. H), 2.79 (q-, J = -7. 5' Hz, 2 H), 2:98 
(m, 4 H), 3.50 (s, 2 H), 5.34 (s, 2 H), 6.02' (s, 1 H), 6.58-6.66 (m, 
2 H), 6.79-6.81 (m, 2 H) , 6.88 (s, 1 H), 6.98-7.02 (m, 2 H). 

##M4 :<b-&<te4 {2-(2-:n^;i/-5,7-5^;><^;i/-3H--f ^ ^T^JIA, 5-h] 

If u $^>-3->r ;v^^;i/)-8-^;v7fjy y 10,11- ^^t ko-sh 

T^ #ll¥7-61983l^lB«^tLfc2- (2-ai^;i/-5,7-S^^^;V-3H--r 5: 
i5^y [ 4, 5-b] i; > - 3- ) - 10 , 11 - t K n - 5H- -y^> 

[ b , f ] 7 -fe* > A- ^ W 4 6 % T"f b -a- ^ 4 ^ ^ fc o 
APCI-MS: m/z 482 ( [M + H]M 

NMR (CDCla) (5 (ppm) : 1.30 (t, J = 7.5 Hz, 3 H), 2.43 (m, 4 H), 2.60 
(m, 3 H), 2.63 (m, 3 H), 2.79 (q, J = 7.5 Hz, 2 H), 2.98 (m, 4 H), 3.38 
(s, 2 H), 3.69 (m, 4 H), 5.34 (s, 2 H), 6.07 (s, 1 H), 6.58-6.67 (m, 
2 H), 6.78-6.81 (m, 2 H), 6.88 (s, 1 H), 6.96-7.01 (m, 2 H). 

5 : 'fb'&tJ 5 ~'fb-^#J 1 2 ©-^^ • 
i^li¥7-61983l3t3m^tbfc2-(2-aQ5^;i/-5,7-S^p<9^;i/-3H-^ ^ 
y [ 4, 5-b] t: U > - 3- } - 10 , 11 - 5^ t h' D - 5H- S^--^ > 1/ 

[b,f]>-fe*tf> (19 mg, 0.050 nunol) S^ddjJ%;1/A (0.30 mL) i:g^^ (0.30 
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mL) (DM^mBlzmMl^. Mjife-rSR'R'NH0^Dn7h;vi>,^?g (1.0 mol/L, 
0.15 mL) :fe<J:t;f3^;i/AT;i/7=-b K (37 %7k^^ts 0.005 mL) ^m^^, 60"C 

mnm^m:i^mm± h u e7A-t?ig*im^ ^§{3^^007^;^ a (0.50 

mL) *3J;t>*N->i^;V'f h^lRETKife 7KUX5^1/> (M-Methylisatoic 
anhydride polystylene> y /"^/i-f Att^s 0.15 mL) ?&iD^> ^Sfi^ 

^7^— (4?>5=^^;^SCX^ >'^Vr>ttMN 2mol/L7'>^riT->><^^— ;i/ 

0%m6 t^b-^i^i 3 {3»>'fbl-[8-(2-ai5^;i/-5.7-i^^^;i/-3H--f 
^ ^V^[4,5-b].lfU 3--f ;i/><5^;V)-10,ll-i^b K D -5H- i^-^ > 

3 -cm ^titc^b-^m 3 (11. 4g, 24.5mmol) ^i^^nnp(^ > (200 
mL) {::?§J^Ls 3'>'fb^^;V (1.98 mL, 31.8 mmol) ^*Px.s ^M-^1QB#^ 

fcS#:?^^iiKbr. -fb-^tl 1 3 (13.7 g, 22.5 mmol, JR^92%) <&#fco 
APCI-MS: m/z '480 ([M - I]*) 

NMR {CDCl3)(5 (ppm): 1.31 (t, J = 7.6 Hz, 3 H) , 2.13 (br s, 2 H), 2.25 
(br s, 2 H), 2.58 (s, 3 H), 2.62 (s, 2 H), 2.79 (q, J = 7.6 Hz, 2 H), 
2.85 (m, 4 H), 3.06 (s, 3 H), 3.52 (br s, 2 H), 3.83 (br s. 2 H), 4.74 
(s, 2 H), 5.32 (s, 2 H), 6.76 (m, 2 H), 6.88 (s, 1 H), 6.95-7.18 (m, • 
4 H), 7.43 (s. 1 H). 

0^m7 : ih-^mi 4 {2-(2,5-S^t K D D -;k- 1 - ) - 8 
-{2-x^;i/-5,7-e^pt5";v-3H--r ^ ^57-\;[4, 5-bl U >- 3- 
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tmmiz. UT^ #l8¥7-61983#K:fBtB^nfc2-(2-x:^;i/-5,7-S^^5^ 
;i/-3H-'r ^ i5^\/[4,5-l)]lf U i^>-3--f lO.ll-i^t: KD-5H 

APCI-MS: m/z 464 {[M + H]*) 

NMR {CDCl3)<5(ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.59 (s., 3 H), 2.63 
(s, 3 H), 2.79 (q, J = 7.5 Hz, 2 H), 2.9-3.1 (m, 4 fl), 3.45 (s, 4 H), 
3.70 (&, 2 H), 5.34 (s, 2 H), 5.87 (s, 2 H), 6.07 (s, 1 H), 6.59 (d, 
J = 8.7 Hz, 2 H), 6.63 (d, J = 8.7 Hz, 2 H), 6.75-6.85 (m, 2H) , 6.88 
(s, 1 H), 7.00-7.05 (m, 2 H). 

##«»J 8 1 5 <{N-[8-(2-:n^;i/-5,7-,i^pt^;i/-3H-^ 5; ^-J 

[4 , 5-1)] tr y > - 3- ^ ) - 10 , 11 - t K o - 5H- i^^>^J[^,f] 

1 bT^#|g¥7-61983-^^CtB«^^fe2- (2-a:.^;i/- 5,7 

-i^pf ^;i/-3H--r ^ ^5^\;[4,5-b]i^u s:^ >- 3- 10,11-5^ 
ti Kn-5H-S^^>^>^[b,f]5'-ifl^>3&^e>lR^31%-e'fb'&^l 5 <&fifeo. 
APCI-MS: m/z 498 ([M + H]*) 

'H NME (CDCI3) (5 (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 2.36 (s, 3 H), 2.60 
(s,. 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7.6 Hz, 2 H), 2.98 (m, 4 H), 3.23 
(s, 2 H), 3.53 (s, 2 H), 3.70 (s, 3 H), 5.34 (s, 2 H), 5.98 (s, 1 H), 
6.59-6.67 (m, 2 H), 6.82 (m, 2 H), 6.88 (s, 1 H), 6.97-7.02 (m, 2 H). 

9 : -fb-^^ 1 6 {l-[8-{2-3^5^;i/-5,7-S>^^;i/-3H-^' ^ ^'^J 
[4, 5-b] U > - 3- -f ) - 10 , 11- t K n - 5H- > ^7 [b , f ] 
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ltmm\^ bt^#|g¥7-61983-i■^Ct3«^nfe2-(2-3l5^;l/-5,7 

-s^pi^;i/-3H-'f ^^$^^/[4,5-b] tf V y >-3->r 5^;i/)-io,ii-$^ 

APCI-MS: m/z 552 ([M + H]*) 

NMR .(CDCl3)<5{ppin): 1.23 (t, J .= 7.0 Hz, 3 H), 1.30 (t, J = 7.6 Hz, 

3 H), 1.68-1.90 (m, 6 H), 1.97 (td,.J = li:3, 2.7 Hz, 2.H), 2.26 (m, 

1 H), 2.60 {s, 3 H), 2.62 (s, 3 H), 2.79 (a, J = 7.6 Hz, 2 H), 2.83 (m, 

2 H), 2.98 (m, 4 H), 3.36 (s, 2 H), 4.11 (q,- J = 7.0 Hz, 2 H), 5.33 (s, 
2 H), 6-.03 (s, 1 H), 6.57-6.66 (m, 2 H), 6.78-6.82 (m, 2 H), 6.88 (s, 

1 H), 6.94-6.99 (m, 2 H) . 

##^J 1 0 : ^t-^f^l 7<2-{N-[8-(2-ai5^jl/-5,7-i?p<5^;i/-3H->r 

$^v^[4,5-b] tru s^>-3-^;i/pt ^;i/)-io,ii->:^b ]tu-5U-i>-<> 

. Ti^m^ftTJl ^-^ 2=. (15.7 mg, 0.38 mmol) ^y=- h ^ t. KD7^ 

> (0.3mL) tcMS^-e-, Ti^^-f. mniy-^ifi^s =7- y^y^L \^uy^> (0.9 

mL) izmmvt^^ ^mm^-^n^ntaih^mi 5 (126 mg, 0.253 mmoi) 

b^cAse>7k(0.016 mL). 2m\ ll7Km\l± h ^) ^ KjKmW. 
(0.016 mL)s 7K(0.048 mL);&|li^?iTbfco «ftH^<&MS'J mWL^^myy 

^UT. i^^mil (47.6 mg, 0.101 mmol, 1R^40%) <^^#fco 
APCI-MS: m/z 470 {[M + H]*) 

^H NMR (CDCl3)(5(ppm): 1.30 (t, J = 7.5 Hz, 3 H), 1.7 (br s, 1 H), 2.21 
(s, 3 H), 2.57 (t, J = 5.5 Hz, 2 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.80 
(q, J = 7.5 Hz, 2 H), 2.98 (m, 4 H), 3.44 (s, 2 H), 3.61 (t, J = 5.5 
Hz, 2 H), 5.34 (s, 2 H), 5.99 (s, 1 H), 6.59-6.67 (m, 2 H), 6.81 (m, 

2 H), 6.88 (s, 1 H), 6.91-6.98 (m, 2 H). 

#%0IJ 1 1 :ih^m 1 8<{l-[8-(2-3::5^;i'-5,7-i^>i.5^;W-3H--r 
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y [4,5-b] tru S^>-3-'f ;i/^^;i/)-10,ll-5^t KD -5H-i^^>\/ 
fb^i^i 5 <z)f^t) t) {3<b^^ 1 6 ;£fflv>. 1 0 iiH^fcUTs mm 

APCI-MS: m/z 510 ([M + H]*) 

NMR (CDCl3)5{ppiii): 1.30 (t, J = 7.6 Hz, 3 H), 1.24-1..74 (m, 6 H), 
1.91 (m, 2 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7.6 Hz, 2 H), 
2.86-3.02 (m, 6 H) , 3.37 (s. 2 H), 3.48 (d, J = 6.3 Hz, 2 H), 5.34 (s, 
2 H), 6.98 (s, 1 H), 6.58-6.67 (m, 2 H), 6.82 (m, 2 H) , 6.89 (s, 1 H), 
6.94-7.00 (m, 2 H). 

##0»J 1 2 1 9 <{N-[8-(2-3i^;i/-5,7-i^^^;i/-3H--f ^ ^ 

\/[4,5-b]t:U i^>-3--f ;i'P<^;i/)-10,ll-i^ti KD-5H-S^^>\/ 

##0!18T*^^tLfe'fb^tH 5 (151 mg, 0.303 mmol) (3.0 
mL) lmol/L2k^'fb:^ h V -^7 A / ^ ^ y (1.5 mL) ^}fjn;ts 

6o•c^'^J^i^u^ mmmnvr^o ^jit^cDmn^mm^^'^ h ^ -x^m 

m b . ^ffiT T- b fc o Cl ® ^ a: 5^ ;v — 5^ ;v C ^ ?g ^ -fr ^ 

MBETT-^^t^-y-Ts -fb-^tJl 9 (119 mg, 0.246 mmol, JR^81%) ^mtdo . 
APCI-MS: m/z 483 ([M + H]') 

'H NMR (I)MS0-d6)<5 (ppm): 1 . 23 (t , J = 7 . 4 Hz , 3 H) . 2 . 34 (s , 3 H) , 
2.48-2.52 (s X 2, 6 H, dmOh-t — ^^ — ^^^fy), 2.78 (q, J = 7.4 Hz, 2 
H), 2.89 (m, 4H), 3.11 (s, 2H), 3.66 (s, 2H), 5.29 (s, 2H), 6.75-7.02 
(m, 7 H), 8.36 {s, 1 H). 

1 3 :-fb^tJ2 0 {l-[8-(2-cii5^;i/-5,7-S^p<^;V-3H-^' 
y [4,5-b]lf »; i^>-3-^;i/^5^;i/)-10,ll-S^bi h* D -5H-i?^>^/ 
[b,f jT'Hz tf>-2--f ;i/pi5^;i/]tf-<.U i^>-4-*;i//Jt>^} ©-^fig 
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70%-rfb^tl2 0 <&^fco 
APCI-MS: m/z 524 ([M + H]') 

>H NMR (DMS0-dj)<5 (ppin); 1.23 (t, J = 7.4 Hz, 3 H), 1.52 (m, 2 H), 1.75 
(m, 2 H), 1.97 (m, 2 H), 2.18 (m, 1 H), 2.48-2.54 (s x 2, 6 H, DMSO 
t:t—^-^—^^yy), 2.71-2.92(m, 8 H), 3.32 (s, 2 H), 5.29 (s, 2 H), 
6.75-6.94 (m, 7 H) , 8.23 (s, 1 H) , 

1 4 :it^m2 1 <{N-[8-{2-j:^;i/-5,7-^:^p<5^;V-3H--f ^ V 
^J[i, 5-b] tf U > - 3 - < ;i/ p< ^^l/ ) - 10 , 11 - t K n— 5H- P ^ > 9 

##«f«l6 t^^^ttfe-fb-a-tH 3 (700 mgi 1.15 mmol) n D A (1.2 
mL) izmmiy. ^^^l/T^ ^T'-fe h— h y;i/ (368 mg, 3.46 mmol) 
hU3^5^;i/r^> (0,561 mL, 4.03 mmol) ^tQ^s Mmmm^i^T. 

y-;i//^nDJi>;i/A = i/99) T*M®bfeo gfi<Ji^^^tfili^®MBffil' 
a^^y-;i/^An;i> #^fife^^^S^60-CT-o.5i^K^i$ b^ ^©^^i^tfi 

-t^Z 1 (415 mg, 0.893 mmol, 1R^78%) ^#feo 
APCI-MS: m/z 465 ([M + H]*) 

NMR (CDCla)^ (ppm): 1.30 (t, J = 7.5 Hz, 3 H) , 2.42 (s, 3 H), 2.60 
(s, 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7.5 Hz, 2 H), 2.98 (m, 4 H), 3.43 
(s, 2 H), 3.48 (s, 2 H) , 5.34 (s, 2 H), 6.10 (s, 1 H), 6.58-6.69 (m, 
2 H), 6.78-6.83 (m, 2 H), 6.88 (s. 1 H), 6.95-7.02 (m, 2 H). 

1 5 : <b-^t/ 2 2 {N-[8-{2-:n5^;i/-5,7-S^^ ^;i/-3H-^ ^ ^ 

\; [4 , 5-b] t: y > - 3 - ) - lo , u - t k d - 5h- i^^>'j 
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^fB0##««J 2 4'e#e)tlfc'fb'^#l9 3 (1.25 g, 3 . 03 mmol) . S D D 
jiN;VA (54 mL) 4^i:tJ«T-fe h >{6 mDcDm-^^m^^Ml^. -^-fbv>*' 
>(2.7g, 31 mmol)<^in;l-r^?at?iS^^^Jf Ufeo ^JiSOiifr^^^M^ D x' 

bfco ^?6l3g^^3i^;i/;£.iin;l-t»e>tv5M^^;^AD^«^^#T0.5^^ 

^*ffiTIS^^^/&S.C:i:t3 «fc t)8-(2-:ii9^;i/-5,7-i^^5^;i/-3H--l' 

^ [4, 5-b] t: u i^V - 3 - ;i/ p< ) - lo , n - t k n - 5h- i^-^ > 

i;[b,fl7'-KV^>-2-*;i/4tr>'^7^t H (I.02 g, 2.48 mmol, 1R^82%) 

APCI-MS: m/z 411 ([M + H]*) 

NMR (CDCI3) 6 (ppm) : 1.31 (t, J = 7.5 Hz, 3 H) , 2.60 (s, 3 H), 2.64 
(s, 3 H), 2.80 (q, J = 7.5 Hz, 2 H), 2.99 (m, 2 H), 3.06 (m, 2 H), 5.37 
(s, 2 H), 6.60-6.91 (m, 6 H), 7.52-7.61 (m, 2 H), 9.77 (s, 1 H). 

nm 

. xai'rt#e)nfe8-(2-3i5^;i/-5,7-i^pi 5^;i'-3H--f ^ ^5^^/[4,5-b] 

tf' ; > - 3 - ;v ^ 5^;^ ) - 10 , 11 - t k n - 5H- 5^^>\/[b,f]7'-iftr 

>-2-*;V7}^T;i/7^ti H (0.300g, 0.73 mmol) ^ 7^ h "7 t h* n 7 > (10 
inL) :fe cktJf^ n D7jx;uA (6mL) ©^g-^^^C^^^ -ars iIti}C2-(tfDU 
■e^>-l--r ^ > (I39 /zL, 1.10 mmol) ^IM^X 10^^. tU 

^J-hUe^A (464 fflg, 2.19 mmol) ^tU^XUmm. .^^at-M?^ bfeo ^^fc 
^?^i^g^^:i^5^;Vi: lmpl/L7K^'fb:^ h U "t? A7k« !^in ^> *=^ji<&^7X 

^^^i^ U*'^;i/:i77 D-x' h 7^ -(^m^^S^: ^ nD;f:;i/A/2mol/L 
T^^-Z • ^ ^y-;i/^tS=20/l) T-M^UT^ N-[8-.(2-:n5^;i/-5,7 
-5^^^;i/-3H-'f ^ ir\/[4,5-b]lf U t^>-3-'<)V?^^)y)-iO,n-i^ 
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t h* n -5H-^^^>V^[b,f ]T-fe*l:f>-2-'f ;i/p{5^;i']-N-[2- (bf n u 
)\y)a^^)VlT (0.301 g, 0.592 mmol, 1R^81%) ^f#fc„ 

APCI-MS: m/z 509 ([M + H]*) 

•H NMR (DMS0-de)<5 (ppi): 1.23 (t, J = 7.4 Hz, 3 H), 1. 65-1.85 (m, 4 H), 
2.50 (s, 3H) , 2.51 (s. 3H) , 2.6-2.7 (m, 4 H) , 2.7-3.0 (m, 8 H), 3.86 
(s, 2 H), 5.29 (s, 2 H.) , 6.55 (s, 4 H), 6.75-6. 95 (m, 6 H) , 7.0-7.15 
(m. 2 H), 8.43 (s, 1 H) . 

V [4, 5-b] t: U V - 3 - ) - lO , n- t H n - 5H- V^>^J 

[b.fjT^f h:>-2--f ;i/^^;i/]-N-(2-p« Y^l^:x.^}^^)T\ >-l7T;i/ 

^ >^ffiV>. ##0(1 1 5®xa2 }Lmm\Z. UTv iK^78%t?N-[8-(2-:n 

^;i/-5,7-i?p<9^;i/-3H-^' ^ iS'*\/[4,5-b]if y >:^>-3--f ;l/^5^;^)- 
lo,ll-$^ t Kn-5H-i^-<>y.[b,f l^^-if t^>-2-'r;^p<5^;l/]-N-(2- 
i: bT'fb-^tj2 3 <&^fco 
APCI-MS: m/z 470 ([M + H]*) 
. »H NMR (DMSO-d6)<5 (ppm):' 1.23 (t, J = 7.4 Hz, 3 H), 2.50 (s, 3H) , 2.51 
(s, 3H) , 2.80 (q, J = 7.4 Hz, 2 H), 2.8-3.0 (m, 6 H), 3.24 (s, 3 H). 
3.49 (t, J = 6.5 Hz, 2 H), 3.80 (s. 2H) , 5.29 (s, 2 H), 6.48 (s, 2 H), 
6.84 (d, J = 8.1 Hz, 1 H). 6.85-7.0 (m, 4 H), 7.0-7.1 (m, 2 H), 8.43 
(s, 1 H). 

##^J 1 7 :<h-^^2 4<2-{[8-{2-a:^;i/-5,7->:^^g^;i/-3H-^ ^ V 
\/[4,5-b]lf U S^>-3-'i';i/^5^;i/)-10,ll-i^b ]^ u-5E-P-<>-J 
[b,f]T-k*l^>-2-^;i/p<5^;i/]T$. y }:n^y-;i/.o.5:7 x';i/^^>©^;5g 
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-5,7-e^p(^;i/-.3H-'f ^ ^r\;[4,5-b]tru s^>-3-^ ;i/^^;i/)-io,ii 
Kn - 5H-i^^>i/[b,f]T-fe*t:>-2--f ^ y }aci^ y 

APCI-MS: m/z 456 {[M + H]*) 

»H NMR (DMS0-d6)(y (ppm): 1.23 (t, J = 7.4 Hz, 3 H). Z.50 (s, 3H) , 2.51 
(s, 3H) , 2.70-2.75 (m, 2 H), 2.77 (q, J = 7.4 Hz, 2 H), 2.85-2.9 
(m, 4 H), 3.55 (t, J = 5.5 Hz, 2 H), 3.78 (s, 2H) , 5.29 (s, 2 H), 6.44 

(s, 1 H), 6.79 (dd, J = 1.5 Hz, 8,3 Hz, 1 H), 6.85-6.95 (m, 4 H), 7.0-7.1 
.(m, 2 H), 8.39 (s,. 1 H). 

1 8 lih^mz 5< {[8-(2-Ji^;i/-5,7-i^;*^.;i/-3H->f ^^V/ 
[4,5-b]b:u $^>-3-'f ;i/p<^>i/)-io,ii-i^t Kn-5H--^^>v/[b,f] 

0mmexm'bnr^<h^<^l 3 (O.3OO g, O.5I6 mmol) ;^7mol/L-T>^ 
y-;^^^ (5 mL) iZ^M^s 80-CT-48^^» Ufeo 

- mmmm : ^tiufs)\^2^ / 2mol/L-T>'e±T/^^ y—)]y^Wi=20/l) 
■Clli®UT^ {[8-(2-cn^;v-5,7-S^^5^;i'-3H-'f ^ [4 , 5-b] 
-:^>-3--r>>l/^9^;V)-10,ll-i^tKn-5H-S^/<>\;[b,f]T-b*tf>'-2 

--r;v] (0.135 g, 0.329 mmoi, ik^64%) ^#fco 

APCI-MS: m/z 412 ([M + H]') 

iH NMR (DMS0-d6)(5 (ppm): 1.23 (t, J = 7.4 Hz, 3 H), 2.50 (s, 3H) , 2.51 
(s, 3H) , 2.77 (q; J = 7.4 Hz, 2 H), 2.85-2.9 (m, 4 H) ,3.81 (s, 2H) , 
5.29 (s, 2 H), 6.42 (s, 2 H), 6.8-7.0 (m, 5 H), 7.0-7.15 (m, 2 H), 8.46 
(s, 1 H). 

0mmi 9 :<b-a-^^2 6 {N-[8-(2-a::5^;b-5,7-i^^5^;i/-3H-'f 
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[4 , 5-b] If V > - 3 - ;i/ ^ ) - 10 , 11 - :^ t K n - 5H- > \/ 

6 -^n ^fir^ih'^^ i 3 (eermg, i.iommoi) ^^nun^?vA (ii 

2H-5^ h^\/— ;v-5--f ;i/>i5^;i/)7'^ > (390 mg, 1.10 mmol) js-fcy^h 
iJa^5^;i/5'^ > (0.31 mL, 2.3 mmol) ^iJPATeO'C-^i^^^^j^ Ufeo ^/iS 

f^mmwTic^ta^. ^DD7^;i/AT*3iiiffttHbfeo w 

Ufco a&§i:/U:i7-^;i/ (mmmm : p< -^l//^' n D ;l^;i/A = 2/98) Id 
ail:-Til;^^^^l^*U^ mmVtziommzT'iz h> (1.9mL)> zK (1.9mL) 
^XV^mm (1.9 mL) 60-CT'i.5^MiiJ^V*^<» SJ5&M^0"Ct■C^^ 

ai b . tt^ m #j ^ ^ jsy b s a m s 0 iisi u o ^ ^ ^ ^ y - ^ n M a u -r . 

'fb'&^2.6 (66.7 mg, 0.131 mmol, iR^12%) <&#fco 
APCI-MS: m/z 508 ([M + H]+) 

'H NMR (CDCl3)<5 (ppm): 1.32 (t, J = 5.0 Hz, 3 H), 2.58 (s, 3 H), 2.63 
(s,.3 H), 2.75-2.79 (m, 7 H) , 2.81 (q, J =5.0 Hz, 2 H), 4.08 (s, 2 H), 
4.28 (s, 2 H), 5.34 (s, 2 H), 6.37 (s, 1 H), 6.46 (d, J = 8.1 Hz, 1 H)", 
6.58. (d, J = 8.1 Hz, 1 H), 6.72-6.80 (m, 2 H), 6.84-6.94 (m,. 3 H). 

0%m2O :'fb-^tl2 7 {2-(2-ai5^;i/-5,7-S^p<5^;V-3H--< 5.i5^vr 
[4,5-1)] fi; S^>-3--f ;i/><^;i/)-8-(4-(2H-7^ h^'J — )V-5-4?V} 
If'O; S^V-l-W" 10,11- i^b H d -5H-i^^>V^[b,f 

&ffiV^^ #%^J 1 4 hl^^H bTx iR*58%T-l-[8-{2-az5^;i/-5,7-5> 
;^5";i/-3H--l' ^ ^V^[4,5-b]l^U S^>-3-^;Vp{ 9^;!/) - 10, 11- t K 
n - 5H- > [b, f ] 742 > - 2- >r t:^ 'J > - 4- * 

f#&nfel-[8-(2-:t^;i/-5,7-S^p{5^;i/-3H-'f ^ :$^V^[4,5-b] V 
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> - 3- ) - 10 , 11 - t. K n - 5H- [b , f ] T-lf > - 2 
--f tf^U i?>-4-*;bjJ>*^ h U;v (0.252 g, 0.500 mmol) § 

h;i/3i> (4mL) izmMV^ h U p« 5^;i/i/ U ;i/7'S? H (0.13 mL, 1.00 mmol) 
:fe J:tJf^'fbi^:r^;i/t--r (12.4 mg, 0.05 mmol) tM^. 110''C'e22^Hv 

(0.110 g. 0.200 mmol, M^iO%) ^mtco 
APCI-MS: m/z 548 ([M + H]*) 

NMR (DMS0-(l8)<y (ppm): i:22 (t, J = 7.4 Hz, 3 H), 1.65-1.85 (m, 2 H) , 
1.9-2.05 (m, 2H) , 2.2-2.35 (m, 2 H) , 2.48 (s, 3H) , 2.58 (s, 3H) , 
2.77 (q, J = 7.4 Hz, 2 H) , 2.85-3.05 (m, 7 H) , 3.52 (s, 2H) , 5.29 (s, 
2 H), 6.85-7.05 (m, 8 H), 8.36 (s, 1 H). 

3 ^itl- (10,11-S^fc K ^-5H-i^^>V^[b,f]7^^f tr>-2--f 
;v) -i- V — (0.015 g, 0.050 mmol) ^ ^ g^;i/7jv;VA 
T'^ K (0.50 mL) izmmi^. M/itot-SYH (^^. YfitulB i: afe' 5 ) <D 
^uun-s)lyl,mWi (1.0 mmol/L, 0.060 mL) is ^XfyKM^hV A - Izlcln 

m (0.070 g) ^m^. Mux^zom^mniyfcc Rjit^comn^nm^ v 

^ ^ :7 ^ - f fit ^ U fe ^ ^ ^ @ * L ^ ^ ffi ^ D n ^ ^ > }c ^ ^ ^ -fr , 

^i^b^aS{3^DD:1^;l/A(0.60mL)i5=fc^^•N-^9^;l/'l'-b- h^^zkt) jJ< 
(N-Methylisatoic anhydride polystylenes J ^^J'^^ :t ^ 

m. 0.15 mL) ^m^. ^u-cmi^mwi^rco ^mM-^m^(Du>:^>:^mm 

sex. U T' >^t^s ^mol/LTV^-T'-pi^y -;i/^MT*^bt{) T')^S 

Sjg^ 1 J3:fei^-s<b-^i^ (IV) iiffl^r§#a»t'^<i^^#;feo 

tmmvixyx. Jimixm^fitci^^mnz^i-jr^^h^m (iv) 
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. ^h^m2 s^ih^ms 7 (ommt^mm (apci-ms) ;£ig2«~^6«ic: 

IBUfco ^fe. ih^m^ 9. 3 0. 36. 41. 42. 48. 53. 54. 
60.65. 66. 72. 77. 7 8:fe 8 4CD^*ftf (*H NMR) <&Jil.T 

<h^m2 9 {2-{^>^/>r ^ ir\/-;i/-i--r;i/pi5^;i/)-8-(i,2,5,6-5^ 

*H NMR {DMS0-d6)<y (ppm): 2.0-2.1 (m, 2 H), 2.44 (t, J = 5.6 Hz, 2 H), 
2.75-2.85 (m,' 2 H), 2.9-3.0 (m, 4 H) , 3 .32 (s, 2 H) , 5.31 (s, 2H), 5.5-5.8 
(m, 2 H), 6.8-7.1 {m,.6 H), 7.1-7.3 (m, 2 H), 7.56 (d, J = 7.1 Hz, 1 
H), 7.62 (d, J = 7.4 Hz, 1 H), 8.28 (s, 1 H), 8.35 (s, 1 H). 

Yb'&tis 0 {2-{^>v-r $^*\/-;v-i->r;i>p<5^;i/)-8-{tfn iji^>- 

l-'-r ;i/>< 10,11 - i^t h* D-5H-i^^>^7[b,f]7'Hf tf>} 

'H NMR (DMSO-de) 6 (ppm): 1.5-1.7 (m, 4 H), 2.3-2:5 (m, 4 H), 2.8-3.0 (m, 
4 H), 3.39 (s, 2 H), 5.31 (s, 2 H), 6.8-6.95 (m, 4 H), 6.95-7.0 (m, 2 
H), 7.1-7.3 (m, 2 H), 7.55 (d, J = 8.9 Hz, 1 H), 7.'63 (d, J = 8.4 Hz, 

1 H)-, 8.26. (s, 1 H), 8.34 (s, 1 H). 

{b-^tja 6 {2-{^>y^ ^ y\;-i-d';i/y 5^;i/)-8-^;i/jn u ^ p« 

-10,11-i? t h* n -5H-y^>^;[b,f ]T-lf tf>} 

'H NMR {DMS0-de)<5 (ppm): 2.2-2.4 (m, 4 H), 2.8-3.0 (m, 4 H), 3.27 (s, 
2.H), 3.5-3.6 (m, 4 H) , 5.30 (s, 2 H), 6.7-7.1 (m, 6 H), 7.1-7.25 (m, 

2 H), 7.54 (d, J = 7.6 Hz, 1 H), 7.82(d, J = 7.6 Hz, 1 H) , 8.28 (s, 1 
H), 8.34 (s, 1 H). 
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'fb'^tl4 1 {2^(2-7 xr:;i/-0\/xf^ — -8- 

(1,2,5,6-7^ h ^ t K n tf y s^>-i--f ;i/^^;i/)-lo,li-i^ t h- n-5H 

»H NMR (DMS0-a6)<y (ppin): 2.2-2.5 (m. 2 H), 2.7-3.0 (m, 4 H), 3.0-3.2 (m, 
2 H), 3.4-3.6 (m, 2 H) , 4.05 (s, 2 H), 5.45 (s, 2 H), 5..69 (m, 1 H), 
5.85 (m,' 1 H), 6.6-6.8 (m, 2 H), 6.88 (d, J = 8.3 Hz, 1 H), 6.97 (d, 
J = 7'.-9 Hz, 1. H), 7.05-7.2 (m, 2 H),' 7.2-7.5 (m, 2 H), 7.5-7.7 (m, 4 
H), 7.7-7.85 (m, 3 H), 8.54 (s, 1 H). 

'fb-&ifei.4 2 {2-{2-y :x^-)V^>'J^ ^^5^v^-;v-l-^ ;i/p<f-;v)-8- 
(tro u i^>-i--r ;v^^;i/)-io,ii-e^ti y u-5n-v^>'j[\),f]TM 

'HNMR {DMSO-dg)<y (ppm): 1.8-2.0 (m, 4H), 2.8-3.0 (m, 4H), 3.0-3.2 (m, 
4 H), 4.12 (s, 2 H), 5.45 (s, 2 H), 6.6-6.7 (m, 2 H), 6.88 (d, J = 8.1 
Hz, 1 H), 6.96 (d, J = 7.8 Hz, 1 H), 7.1-7.2"{in, 2 H), 7.2-7.3 {m, 2 
H), 7.4-7.6 (m, 4 H), 7.6-7.8 (m, 3 H), 8,53 (s, 1 H) . 

ih^^A 8 {2-^;i/4^U y p<5^;i/-8-(2-7 3^:n;i/^>V/-r ^ — 

i-^;i/^^;.i/)-io,ii--:^t Yu-m-v^>^j{^i,i]T-^\^y - it^a.^^ 

mm 

.'H NMR (DMSO-delcJ (ppm): 2.7-3.0 (m, 8 H), 3.6-3.8 (m, 4 H), 3.83 (a,- 
2 H), 5.42 (s, 2 H), 6.65-6.7 (m, 2 H), 6.85 (d, J = 8.2 Hz, 1 H), 6.92 
(d, J = 8.1 Hz, 1 H), 7.0-7:1 (m, 2 H), 7.2-7.3 (m, 2 H), 7;4-7.6 (m, 
4 H), 7.65-7.8 (m, 3 H), 8.44 (s, 1 H) . 

ih-tm^ 3 {2- (2-^ 5^ ^^y-;v-i-^;i/^^;i/)-8- 
(1,2,5,6-7^ h^t Kntry-:;>-i-'f -10,11- s^t Hn-5H 

^H NMR (DMSO-d6)<5 (ppm): 2.0-2.1 (m, 2 H), 2.45 (t, J = 5.6 Hz, 2 H), 
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2.54 (s, 3 H), 2.75-2.85 (m, 2 H), 2.85-3.0 (m, 4 H), 3.35 (s, 2 H), 
•5.28 (s, 2 H), 5.55-5.75 (m, 2 H), 6.8-7.0 (m, 6 H), 7.1-7.2 (m, 2 H), 
7.4-7.6 (m, 2 H), 8.28 (s, 1 H). 

n u s^>-i--f -10,11- H D-5H-^^>v^[b,f]T-l2f br. 

>■} 

'H NMR (DMS0-de)<5 (ppm): 1.5-1.8 (m, 4 H), 2.3-2.5 (m, 4 H) , 2.54 (s, 

3 H), 2-.8-3.0 (m, 4 H), 3.39 (s, 2 H), 5.28 (s, 2 H), 6.7-6.9 (m, 6 H), 
7.1^7.2 (m, 2 H), 7.3-7.5 (m, 2 H), 8.25. (s, 1 H).. 

^b-^^e 0 {2-(2-;^^;i/^>y'f ^ ^v^-i-'f ;vpt5^;i/)-8-^;i/5}^U 
y /.^)]/-io,n-i^\i Kn-5H-y^>^/[b,f]r-if 

'H NMR (DMS0-(l6)<y (ppm): 2.2-2.4 (m, 4 H), 2.49 (s, 3 H), 2.8-3.0 (m, 

4 H), 3.28 is, 2 H), 3.5-3.6 (m, 4 H), 5.28 (s, 2 H), 6.8-7.0 {m, 6 H), 
7.1-7.2 (m, 2 H), 7.5-7.6 (m, 2 H), 8.28 (s, 1 H) . . 

^t-^me 5 {2-(5,6-i^p«^;v-^> v*-r ^ ^V-;v-i-'f ;i/;<^;i/)-8 
.-(1,2,5,6-7^ h^b HD tf U i^>-l--f.>'l/^9^;i/)-10,ll-i^ti KD- 

5 H - > [ b , f ] T -If tf » 

•H NMR {DMS0-de)(5 (ppm): 2.0-2.1 (m, 2 H), 2.2-2.4 (m, 6 H), 2.45 (t, 
J = 5.2 Hz, 2 H), 2.75-2.85 (m, 2 H), 2.85-3.05 (m, 4 H), 3.30 (s, 2 
H), 5.24 (s, 2,H), 5.6-5.7 (m, 2 H), 6.8-7.0 (m, 6 H), 7.31 (s, 1 H), 
7.40 (s, 1 H), 8.17. (s, 1 H), 8.27 (s, 1 H). 

ih^^e 6 {2-(5,6-i^p<.^;i/^>^7'f 

-(tra u i^>-i--r;i/^5^;i/)-io,ii-^^t: Kn-5H-i^^>^/[b,f]T 

>H NMR (DMS0-d6)(5 (ppm): 1.5-1.8 (m, 4 H), 2.27 (s, 3 H), 2.28 (s, 3 H), 
2.3-2.4 {m, 4 H), 2.8-3.0 (m, 4 H), 3.39 (s, 2 H), 5.24 (s, 2 H), 6.8-7.0 
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(m, 6 H), 7.30 (s, 1 H), 7.40 (s, 1 H), 8.16 (s, 1 H), 8.24 (s, 1 H). 

-fb-^t)? 2 {2-(5,6-i^pi^;i'^>\/'f ;i/-i->r ;i/p<5^;i/)-8 

-=E)V■t^^) ^^)V-10,n-P\i HD-5H-i>-^>V^[b,f3:r-if.l:^» 
»H NMR (DMS0-(i8)<5 (ppm): 2.2-2.4 (m, 10 H), 2.8-3.0 (m, 4H), 3.28 (s, 
2 H), 3.5-3.6 (m, 4 H), 5.24 (s, 2 H), 6.8-7.0 (m, 6 H), 7.30 (s, 1 H), 
7.39 (s,.l H), 8.16 (s, 1 H)., 8.28 (s, 1 H). 

ih-^mi 7 {2-(2-3i^;i/-^>\;>f ^^\/-;i/-i-^;i/^^;i/)-8- 
(1,2,5,6-7^ h7t Hni^ U i^>-l--f -10,11 -i^t Kn-5H 

NMR (DMS0-d,)(5 (ppm): 1.28 (t, J = 7.4 Hz, 3 H), 1.95-2.05 (m, 2 H), 
2.43 (t, J = 5.4 Hz, 2 H), 2.6-3.0 (m, 8 H), 3.32 (s, 2 H), 5.28 (s, 
2 H), 5.1-5.5 (m, 2 H), 6.75-7.0 (m, 6 H), 7.1-7.25 (m, 2 H), 7.47 (m, 
1 H), 7.55 (m, 1 H), 8.26 (s, 1 H). 

it^mi 8 {2-(2-3l^;i/^>\/^ 5 ^♦^/_;^_l_^;^p{^;^)_8_(^>• 
.D U i^>-l-'f -10,11 -i^t Kn-5H-i^'^>v^[b,f]5'-if 
>} 

'H NMR (DMSO-ds) (5 (ppm) : 1-28 (t, J = 7.4 Hz, 3H), 1.6-1.8 (m, 4H), 
2.3-2,4 (m, 4H), 2.8-3.0 (m, 6 H) , 3.32 (s, 2 H), 5.28 (s, 2 H), 6.7-7.0 
(m, 6 H), 7.0-7.2 (m, 2 H), 7.46 (m, I'H), 7.54 (m, 1 H), 8.23 (s, 1 
H). 

ih-^ms 4 {2-(2-:n5^;i/^>\;^' ^ ^^/_ i_ ^ ) -8- U 

y p<5^;i/-io.,ii-i^t H n-5H-t^^>\/[i),f]T-if >} 

*H NMR (DMS0-(ie)(5 (ppm): 1.28 (t. J = 7.4 Hz, 3 H), 2.2-2.4 (m,' 4 H), 
2.8-3.0 {m, 6 H), 3.27 (s, 2 H), 3.5-3.6 (m, 4 H), 5.27 (s, 2 H), 6.7-7.0 
(m, 6 H), 7.1-7.2 (m, 2 H), 7.47 (m, 1 H), 7.55 (m, 1 H), 8.26 (s, 1 
H). 
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<h^i^8 8r^ih^<\^9 0(Dmm^m7MiZ. (APCI-MS. NMR) 

-fb-^trs 8 {2-(>r ^^'J[i,5-h]\^v ;i/p<5^;i/)-8-(i,2,5,6 

\/[b,f]T-l?tf >}• 

APCI-MS: m/z 422 {[M + H]*) 

NMR (DMS0-dg)(5 (ppm); 2.0-2.1 (m, 2 H), 2.44 (t, J = 5.4 Hz, 2 H), 
2.75-2.8 (m, 2H), 2.8-3.0 (m, 4H), 3.30 (s, 2H) , 5.33 (s, 2Hl, 5.5-5.6 
(m, 2 H), 6.8-7.0 (m, 4 H), 7.0-7.05 (m, 2 H), 7.27 (dd, J = 4.7 Hz, 
8.0 Hz, 1 H). 8.06 (d, J = 8.0 Hz, 1 H), 8.27 (s, 1 H), 8.37 (d, J = 
4.7 Hz, 1 H), 8.54 (s, 1 H). • 

/fb-^i^S 9 {2-(-r ^V-J[A,5-h]\fV i^>-3--i';i/^^;i/)-8-.(l,2,5,6 

-5^ KD try i^>-i--r;i/p<^;v) -io,ii-:j^b Kn-5H-5^^> 

y[b,f]T-iftr> • li^j-e^^J^} 
APCI-MS: m/z 422 ([M + H]*) 

'HNMR (DMS0-d6)(5 (ppm): 2.2-2.3 (m, 2 H), 2.9-3.0 (m, 4 H), 3.4-3.5 (m, 
2 H), 3.60.(t, J =6.8 Hz, 2 H), 4.05 (s, 2 H), 5.37 (s, 2 H), 5.67 (d, 
J = 10.8 Hz, 1 H), 5.85 (d, J = 10.8 Hz, 1 H), 6.9-7.0 (m, 2 H), 7.0-7.1 
(m, 4 H), 7.25 (dd, J = 5.4, 8.1 Hz, 1 H), 8.01 (d, J = 8.1 Hz, 1 H), 
8.40 (d, J = 5.4 Hz, 1 H), 8.55 (s, 1 H), 8.62 (s, 1 H) . 

-fb-^^g 0{2-(^ ^yv^[4,5-c]bU S^>'-l-'f 5^ 8- (1,2,5,6 

-5^ h ^ t >*n tru i?>-i--f ;i'p<5^;v) -10,11-i^ t Kd-5H-s^^> 

\/[b,f]T-l2tf >} 

APCI-MS: m/z 422 ([M + H]*) 

'HNMR (CDCl3)(5 (ppm): 2.1-2.2 (m, 2H), 2.56 (t, J = 5.7 Hz, 2H), 2.8-2.9 
(m, 2 H), 3.0-3.1 (m, 4 H) , 3.48 (s, 2H) , 5.30 (s, 2 H), 5.67 (d, J 
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= 10.5 Hz, 1 H), 5.73 (d, J = 10.5 Hz, 1 H) , 6.08 (s, 1 H), 6.65-6.75 
{m, 2 H), 6.95-7.0 (m, 2 H) , 7.0-7.05 (m, 2 H), 7.71 (d, J = 5.4 Hz, 
1 H), 8.02 (s., 1 H), 8.45 (d, J = 5.4 Hz, 1 H), 8.78 (s, 1 H) . 

##«?y 2 2 : N-p«^;i/-N-{2- h V^}V-2n-9- \/-;i/-5--r>^ 

2- h u^;i/-2H-7^ h ^i/— ;i/-5-'f ^y— ;i/ (2.00 g, 5.84 
mmol) s Ntp« ^;V-2-- b D^>'fe*>:^;V>^>T ^ K (1.64 g, 7.59 mmol) 
h y 7 > (1.53 g, 5.84 mmol) h "7 b K D 7 ^ 

> (30 mL) *5<fctK (20 mL) ©^B^^^JC^g^ b> T'/t^iJ J]^-m> 

mi>:^^)\y h )]y:J^>^W. (40%, 2.65 mL, 5.84 mmol) ^m^XMUX^m^ 

^xmjk^^^f^^i^t^'^. u&T^mvs mm:iT^h> (5mL) h-r^^z 

hirzh U;!/ (25 mL) ^ftl^feo 

m^fir^mmmi^^)l':^y hW^m (0.73.mL, ll mmoO J:l,8-i^T1f f 
i/^D[5,4,0]'i7>7^^;/^- 7 (3.1 mL, 21 mmol) ^IM^XGO'CXI 

m^f^mmwTi^. mmiki^ykxm^mr^ v. mTKum-^ ^^%^yt>K x-mm\^. 

^ >/g^^a:5^;V = l/99) xmm.\^. N- ^ 5^;V-N- (2- h 'J 2H- 7^ 

V^— ;i/-5->f ^ > (396 mg, 1.11 mmol, JR^19.0%) ^ 

NMB {CDCls)(5 (ppm): 2.45 (s, 3 H), 4.07 (s, 2 H), 7.07-7.36 (m, 15 
H). 

##^J2 3 :'fb'^^9 2 {g^^[8- (2-3:^;i/-5,7-i^^ 5^;i/-3H-^ ^ 
^5^\/[4,5-b]bU5^>-3--f;i/;^^;i')-10,ll-i^tKD-5H-S^^>\; 

[b,f]T-if b>-2--r;i/^^;v]^:^7^;i/J ©-^^ 

##^?>J 6 T-li ^.nfelb-a-tl 1 3 (7.98 g, 13.1 mmol) . S ^ 

K (87 mL) tC^filL. i^^Uf^'^A (4.33 g, 65.7 mL) ?&in;lT70°C 
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Wttco^m \^rcmm^mm.V.<h^m9 2 (2.37 g, 6.31mmol,JR2^ 48%) 
APCI-MS: m/z 455 ([M + H]*) 

*H NMR {CDCl3)<5(ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.06 (s,,3 H), 2.60 
(s, 3 H), 2.62 (s, 3 H), 2.79 (q, J =7.5 Hz, 2 H) , 2.98 (m, 4 H), 4.98 
(s, 2 H), 5.34 (s, 2 H), 6.13 (s, 1 H), 6.58-6.83 (m, 4 H), 6.88 (s, 
1 H), 7.01-7.07 (m, 2 H). 

##09 2 4 :ih^m9 3 {[%- {2-:J^'f-)V-5,1-V ^^-J 
[4,5-b]lf y i>>-3->C -10,11- K D-5H-i?^>y [b.,f] 

T-iii^^-Z-^ y—)]/} (D-^^ . 

m%m2 S'^n^titi'ib'^mS Z (2.79 g, 6.14 mmol) ^^T^h^tKn 

(61 mL) h »; e^Ap^ h^s^ K/^^ ^->>i/^?S(28%, 

6.2 mL, 31 mmoi)^ua^xMux-z.mmm.Whr^o. ^jit^cDmn^nM'i^ u 

^mmiys m&rxnm^'^. -fb-a-^^g 3 (2.04 g, 4.95 mmoi, iR^8i%) 

APCI-MS: m/z 413 ([M + H]*) 

'H NMR (CDCl3)(S (ppm): 1.30 (t, J = 7.6 Hz, 3 H) , 1.56 (t, J = 5.6 Hz, 
1 H),.2.60 (s, 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7.6 Hz, 2 H), 2.98 (m, 
4 H), 4.55 (d, J = 5.6 Hz, 2 H), 5.34 (s, 2 H), 6.03 (s, 1 H), 6.59-6.85 
(m, 3 H)-, 6.88 (s, 1 H), 7.03 (m, 2 H). 

#%«a|2 5 :'ft;-^#l9 4 {2- (2- 5,7- 5^;i/-3H->r ^ 
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[4,5-b]l^ U i^>-3--l';i/^5^;i/)-8-^ h ^;i/-10,ll- t h*n 

ykm^fhi-V V Oh (55%, 11 mg, 0.25 mmol) <D9- b ^ ti HD7^> (0.40 
mL) mmm\z:^^ (20 ul, O.SO mmol) .5£ia;lT ^Ml?20i9-Htii^ 

•^We.tife'fb'^t) 1 3 (30 mg, 0.050 mmol) IcAO;?-^ 60°CT-3.5^^S^S$ 

h U > = 45/50/5) -^mmiyX. -fb-^^feQ 4 (6.5 mg, 15 mmol, 

iR*30%) S#fc„ 
APCr-MS: m/z 427 ([M + H]*) 

NMR (CDCl3)<y (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 2.60 (s, 3 H), 2.63 
(s, 3 H), 2.79 (q, J = 7.6 Hz, 2 H), 2.98 (m. 4 H), 3.36 (s, 3 H), 4.32 
(s, 2 H), 5.34 (s, 2 H), 6.09 (s, 1 H), 6.58-8.82 (m, 4'H), 6.88 (s, 
1 H), 7.01 (m, 2 H). ■ 

■0mm2 6 r^b-^tJSS {2-7";;i/^^$^p<^;i/-8-(2-3i^;i/-5,7- 

p< 3H- ^ ^ ^ \/ [4 , 5-b] tr U > - 3 - ;i/ p< ) - 10 , 11 - t 

h*n-5H->?^>\/[b,f]T-lf If >} (D^m 

JR^34%T-'fb^^^ 9 5 feo 
APCI-MS: m/z 453 {[M + H]*) 

'H NMR {CDCl3)<5 (ppm): 1 . 30 (t, J = 7 .'S Hz, 3 H), 2.60 (s, 3 H), 2.63 
(s, 3 H), 2.80 (q, J = 7.6 Hz, 2 H), 2.98 (m, 4 H), 4.00 (dt, J = 5.6, 
1.5 Hz, 2 H), 4.39 (s, 2 H), 5.19 (dq, J = 10.2, 1.5 Hz, l.H), 5.29 (dq, 
J = 17.0, 1.5 Hz, 1 H), 5.34 (s, 2 H), 5.95 (m, 1 H), 6.10 (s, 1 H), 
6.58-6.83 (m, 4 H), 6.88 (s, 1 H) , 7.03 (m, 2 H). 

##M2 7 r-fb-a-tJSe {2-(2-J^^;i/-5,7-i^^^;i/-3H--f ^iTV^ 
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APCI-MS: m/z 495 ([M + H]*) 

NMR (CDCl3)<5(ppm): 1.30 (t, J = 7.5 Hz, 3 H), 2.60 ts, 3 H), 2.63 
(s, 3 H), 2.80 (q, J = 7.5 Hz, 2 H), 2.98 (m, 4 H), 3.38 (s, 3 H), 3.57 
(m, 4 H), 4.44 (s, 2 H), 5.34 (s, 2 H), 6.01 (s, 1 H), 6.62 (d, J = 8.6 
Hz, 1H-), 6.67 (d, J = 8.1 Hz, IH), 6.82 (m, 2H), 6.88 (s, 1 H), 7.00-7.06 
(m, 2 H). • 

##^?!12 8 :ih^^9 7 {2- (2- J^^;i/-5,7-5^^ ^;i/-3H->r ^ ijr^/ . 
• [4,5-b]tf V ^>-3-<;i/p<^;i/)-8-(2, 2, 2- h U y}V:tU:r. h^i^;< 
^;i/)-10,ll-S^b K D-5H-$^'<>^;[b,f]T-fe*t!>} (D-^m 
p< ^ y—;i/0ftfc t) 132,2,2- h ij 7;i/:tDa:^ y — ;i/^ffiV>^ 
2 5 hmmiZVX. iR^64%T-'ftl'&i^9 7 <^#feo 
APCI-MS: m/z 495 {[M + H]+) . 

'H NMR (CDCl,)<y (ppm): 1.30 (t,' J = 7.6 Hz, 3 H) , 2 . 60 (s , 3 H) , 2 . 63 
(s, 3 H), 2.79 (q, J = 7.6 Hz,, 2 H), 2.98 (m, 4 H), 3.78 (q, J = 8.7 
Hz, 2 H), 4.54 (s, 2 H) , 5.34 (s, 2 H), 6.24 (s, 1 H), 6.60 (d, .J = 7.8 
Hz, 1 H), 6.71 (d, J = 8.1 Hz, 1 H), 6.76-6.82 \m, 2 H), 6.89 (s, 1 H), 
6.98-7.04 (m, 2 H). 

0%m2 9 :Yb-a-tl9 8 {2- (2-3i5^;i/-5,7-i^^ 5^;i/-3H--r ^ iJ^'V^ 
[4,5-b]l^ i; S^>-3--i';i/^5^;i/j-8- (2-^ ^)VyU7ti:3r>>^'^)]/)- 
10,ll-i?l: h* n-5H-i?^>v^[b,f ]T-fe't!>} (D^^ 
X ^ ^ —)V<Df^t) D {3 2- pi rn^iy— ##^?!J 2 5 h 

APCI-MS: m/z 469 ([M + H]') 

•H NMR (CDCl3)<y (ppm): 0.91 (d, J = 6.7 Hz, 6 H), 1.30 (t, J = 7.4 Hz, 
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3 H), 1.89 (m, 1 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7.4 Hz, 

.2 H), 2.99 (m, 4 H), 3.20 (d, J = 6.5 Hz, 2 H), 4.37 (s, 2 H), 5.34 (s, 

2 H), 6.01 (s, 1 H), 6.60 (d, J = 8.9 Hz, 1 H), 6.67 Id, J = 7.8 Hz, 

1 H), 6.81 (m, 2 H), 6.88- (s, 1 H), 6.98-7.05 (m, 2 H). 

-5^^^;v-3H--r ^ t$^v^[4,5-b]tf u i^>-3--r -10,11- 

T^ lR^78%T"fb^#) 9 9 ^»fco 
APCI-MS: m/z 503 ([M + H]*) 

'H NMR (CDClgld (ppm): 1.30 (t, J = 7.5 Hz, 3 H) , 2.60 (s, 3 H), 2.62 
is, 2 H), 2.79 (q, J = 7.5 Hz, 2 H), 2.97 (in, 4 H), 4.42 (s, 2 H), 4.53 
(s, 2 H), 5.33 (s, 2 H), 6.20 (s-, 1 H), 6.59 (d,' J = 7.9 Hz, 1 H), 6.69 
(d, J = 7.9 Hz, 1 H), 6.78 (m, 2 H), "6.88 (s, 1 H), 7.02 (m, 2 H), 7.26-7.36 
(m, 5 H). 

0%m3 1 :<b-^tll 0 0 {2-(2-J^^;i/-5,7-S^^^;i/-3H->r ^'^'J 
[A,5-'b]\fV y - 3- 4 ?V ^ ^ )]^) - {2-y3L-)Vx. h ^ty;>f-9-)]/)^ 
10,11-S^ti K n -5H-S^^> \/[b,f iT-fe'trv} (D^m 

{3bT^ lR^38%t?<b-^tll 0 O^^fco 
APCI-MS: m/z 517 ([M + H]') 

iH NMR (CDCl3)(5 (ppm): 1.30 (t, J = 7.5 Hz, 3 H) , 2.6g (s, 3 H), 2.63 

(s, 3 H), 2.80 (q, J = 7.5 Hz, 2 H), 2.91 (t, J = 7.2 Hz, 2 H), 2.97 

(m, 4 H), 3.66 (t, J = 7.2 Hz, 2 H), 4.39 (s, 2 H), 5.34 (s, 2 H), 6.08 

(s, 1 H), 6.60 (d, J = 8.7 Hz, 1 H), 6.66 (d, J = 8.1 Hz, 1 H) , 6.80 
(m, 2 Hi, 6^88 (s, 1 H), 6.94-7.01 (m, 2 H), 7.19-7.30 (m, 5 H). 

3 2 : it-^m 10 1 {2-{2-3i5^;i/-5,7-i^pt^;i'-3H--f ^^'J 
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hl^^Jlbts JR^65%T-'fb-&^l 0 l^fifeo 
APCI-MS: m/z 504 ([M + H]^ 

*H NMR (CDCl3)<5 (ppm)': 1.30 (t, J = 7.5 Hz, 3 H), 2.60 {.s, 3 H), 2.63 
(s, 3 H), 2.80 (q, J = 7.5 Hz, 2 H), 2.98 (m, 4 H), 4.52 (s, 2 H), 4.66 
(s, 2 H), 5.34 (s, 2 H), 6.25 (s, 1 H), 6.60 (d, J = 7.9 Hz, 1 H)-, 6.70 
(d, J =• 7.9 Hz, 1 H), 6.76-6.81 (m, 2 H), 6.88 (s, 1 H), 7.03-7.08 (m, 
2 H), 7.18 (br dd, J = 7.6, 4;8 Hz, 1 H), 7.47 (d, J = 7.9 Hz, 1 H), 
7.68 (td, J = 7.7,. 1.8 Hz, 1 H), 8.54 (br d, J = 4.8 Hz, 1 H) . 

0mmS 3 r^b-^^Jl 0 2 {2-(2-a^^;i/-5,7-i^^5^;U-3H--r ^ V'J 

[4,5-bibf i; >:^>-3--r;i/>« ^;i/)-8-{7^ >-2-'f h^t^^^)v) 

-10,11-i^t KD -5H-i^-<>V^[b,f tr>} ©-^fig 

l^«|{C.bT. lR^77%T"fb'^tll 0 2^»fco 
APCI-MS: m/z 493 ([M + H]*) 

^H NMR (CDCI3) <y (ppm) : 1.30 (t, J = 7.5 Hz, 3 H) , 2.60 (s, 3 H), 2.62 
(s, 3 H), 2.79 (q, J = 7.5 Hz, 2 H), 2.97 (m, 4 H), 4.41 (s, 2 H), 4.45 
(s, 2 H), 5.33 (s, 2 H), 6.21 (br s, 1 H), 6.31 (dd, J = 3.1, 0.8 Hz, 

1 H), 6.33 (dd, J = 3.1, 1.8 Hz, 1 H) , 6.58 (d, J = 8.1 Hz, 1 H), 6.69 
(d, J =7.9 Hz, 1 H), 6.75-6.80 (m, 2 H), 6.88 (s, 1 H), 7.00-7.04 (m, 

2 H), 7.40 (dd, J = 1.8, 0.8 Hz, 1 H). 

3 4 : •fb'&t) 10 3 {8- (2-3i5^;i/- 5 ,7- i> ^ 3H- ^ ^ V'J 

[4,5-b]lf U i?>-3-'l';i/^5^;i/)-10,ll-i^t Yu-5E- i>^>'J[\i,t] 

1 5©Xgl T-W^nfe8-(2-J^5=-;i/-5,7-y^5=-;i/-3H-^ 
$.^\;i4,5-b]lfy S^>-3-'< 5^71/) -10,11- i^t Kn-SH-S^'^ V 
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\/[b,f ]7'-izl^>-2-*;i/7i^T;i/7=t K (650 mg, 1.58 mmol) ^T-k h — 
h U;K16mL){3^^^>er. k KD:^r>>;i/T^ >Jg^i^(153 mg, 2.38mmol)s 
\^ V x.'f-jVT^y (0.331 inL, 2 . 38 mmol) :fe <t li^ 7 ^>^^7jctl (328 mg, 
2.21 mmol) ^*0;i 1 80-CT-i^*M# Ufeo K^WL^mm^y. mm^i7UU 

60"ct?o-.5NF^m#Us ^m-^immmw^rc:o mmvr^mm^^nLiy. m& 

y^mvXs fb-^i^l 0 3 (440 mg, 1.08 mmol, JR^68%) ^mtco 
APCI-MS: m/z 408 {[M + H]*) 

NMR (CDC1,)<5 (ppm): 1.31 (t, J = 7.6 Hz, 3 H), 2.60 (s, 3 H), 2,63 
{s, 3 H), 2.79 (q, J = 7.6 Hz, 2 H), 2.98 (m, 4 H), 5.36 (s, 2 H), 6.48 
(s, 1 H), 6.63-6.90 (m, 5 H), 7.28-7.33 (m. 2 H). 

#%^?y 3 5 zib-^mi 0 4 {2-(2-ai^;i/-^5,7-S^^^;i/-3H-^ 5. 
[4,5-b]l^ y >:^>-3--f;i/^5^;H-8- {2H-7" — 
.10,11-S^k K n-5H-i?^>\/[b,f]T-tf If >} 

lR^72%-t!/fb-a-^ 1 0 4 <S^ifco 
APCI-MS :• m/z 451 ([M + H]^ 

'H NMR (DMS0-d6)(y (ppm): 1.24 (t, J = 7.4 Hz, 3 H), 2.48-2.53 (s x 2, 
. 6 H, dKSO}i:t-n—^ y y), 2.80 (q, J = 7.4 Hz, 2 H), 2.86-3.02 (m, 
4 H), 5.32 (s, 2 H), 6.83 (dd, J = 8.1, 2.1 Hz, 1 H), 6.91-6.98 (m. 3 
H), 7.10 (d, J = 9.0 Hz, 1 H), 7.65-7.70 (m, 2 H) , 8.20 (s, 1 H) . 

3 6 : i\j'^mi 0 5 {[8-(2-a::5^;v-5,7->:^p« 5^;i/-3H-'r % 

[4, 5-b] t: u > - 3- -f ) - 10 , 11 - t K D - 

##«ai6 -e^§&ixfc<b-^tl 1 3 (2.04 g, 3.36 mmol) ^;i/7^;i/A 
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r ^ K (17 mL) izmmi^Xs mm-^ V U e^A (361 mg, 7.37 mmol) .§^JDx.^ 

so'cr^iommmnLtzo Rmm^^u^T!^m\^. mm=^^)\^i:^^[^. 

-fb-a-tllOS (751 fflg, 1.78 nimol, JR*53%) ^ntc. 
APCI-MS: m/z 422 ([M + H]*) 

NMB (CPClald (ppm): 1.31 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.63 
(s, 3 H), 2.79 (a, J = 7.5 Hz, 2 H), 2.99 (m, 4 H), 3.62 (s, 2 H), 5,34 
(s, 2 H), 6.01 (s, 1 H), 6.59-6.71 (m, 2 H), 6.80-6.84 (m, 2 H) , 6.88 
(s, 1 H), 6.95-7.01 (m', 2 H). 

3 7 : ih^m 10 6 {2-(2-cii5^;V-5,7-i^p<^;i/-3H--r ^ ^'J 
[4,5-bl tr U i>>-3-4 A^^)\y)-S-{2U-9- h ^ — )\/ ^ 

;i/)-10,ll-i^li KD-SH-i^'Oy [b.flT'-if tf>} ©-^fig 

#%0y3 1 0 5 >&ffiv^^##^J 2 ocD^m^mmiz U 

lR^76%-rfli-a-^ 1 0 6 ^^fco 
APCI-MS: m/z 465 {[M + H]*.) 

'H NMR (DMS0-d6)<5 (ppm): 1.22 (t, J = 7.6 Hz, 3 H), 2.48-2.52 (s x 2, 
6 H, mSOt:t—^-^—^ ^y y), 2.78 (q, J = 7.6 Hz, 2 H), 2.86 (m, 4 H), 
4.11 (s, 2 H), 5.28 (s, 2 H), 6.75-6.94 (m, 7 H),- 8.32 (br s, 1 H). 

#%^J 3 8 : <b^tl 1 0 7 {[8-(2-3^5^;i/-5,7-i^^5^;i/.-3H-^ 5. V 
\; [4 , 5-b] tf U 5^ > - 3 - ^ ) - 10. 11- b K n - i}i-i^^>^J 

##«^J3 ex-m^fitz^h'^^ 1 0 5. (247 mg, 0.586 mmol) 
(12 mL) t^M^U. Tk^-fbr^ h U -^^A (938 mg, 23.5 mmol) <&APx.Ts 

^Ufc^^ SiJ&?SS^M^t??^fi]Us lmol/L:^^-^pH§ 5l3pMUfco *fm 

tfci^^^iimu.^ffiTl&mufc^x j^^y-;K3M^Us 6o°ct-o.5B# 
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-fb-^tll 0 7 (122 mg, 0.243 mmol, JR^41%) ^^ifco 
APCI-MS: m/z 441 ([M + H]*) 

NMR (DMSO^d6)(5 (ppm): 1.23 (t, J = 7.5 Hz, 3 H), 2.48-2.53 (s x 2, 
6 H, DMSOfc^r— 7^ — -7 IT*), 2.78 (q, J = 7.5 Hz, 2 H), 2.87 (br s, 4 
H), 3.38 (s, 2 H), 5.38 (s, 2 H), 6.74-6.94 (m, 7 H), 8,27 (s, 1 H), 
12.15 (br s, .1 H). 

##0113 9 :i[i^mi0 8 {[8-(2-a:^;v-5,7-S^p<^;i/-3H--r ^ 
\/[4,5-b]tf Ui^>-3--r ;i/p«^;V')-10,ll-$^li \tU-51i-t^^>^J 

##«S»J eT-^^ttfeYb-^ifell 3 (1.04g, 1.71inmol) <^ ^7 D njJvJl/A (17 
mL) tC^ff bTs (0.199 mL, 2.23 mmol) 

:feJ:t51,8-i^Tif l^->^D[.5,4,0]'i7>7^^^^-7 -p^> (0.384 mL, 2.57 
mmol) <&in;ls 40-C7?7l^^^^ Ufeo J^mm^^m l^s ^Wi^t^ V itj ^ 

6o-c-^o.5i^^^ mw^mfsmnvr^o mm\^r^mm^^m.\^Xs ih^m 

1 0 8 (628 mg, 1.25 mmol, 1R^73%) ^«fco 
APCI-MS: m/z 501 ([M + H]*) 

NMR {CDCla)^ (ppm) : 1.30 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H) , 2.63 
(s, 3 H), 2.80 (q, J = 7.5 Hz, 2 H), 2.98 (m, 4 H), 3.09 (s, 2 H), 3.72 
(s, 3 H), 3.73 (s, 2 H) , 5.34 (s, 2 H), 6.01 (s, 1 H), 6.59-6.67 (m; 

2 H), 6.82 (m, 2 H), 6.88 (s, 1 H), 6.96-7.03 (m, 2 H). 

4 0 : ^h-^m 109 {[8-(2-cn5^;i/-5,7-S^p<^;V-3H-'f 5:^* 

^/ [4, 5-b] t: u y > - 3- ^ ) - 10, 11- t K D - 5H- s^^^y 

##^?'J 3 9 T•^#e>i^fc'^b■^^^ 1 0 8 (350 mg, 0.699 mmol) ## 

mi 2 tmmiz b-c^ iR*38%t?'fb-^ife 109 ^»feo 

APCI-MS: m/z 487 ([M + H]*) 
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'H NMR {DMSO-d8)<5 (ppm): 1.16 (t, J = 7.4 Hz, 3 H), 2.42-2.50 (s x 2, 
6 H, dliSOt:t~^^ — ^yy), 2.81 (q, J = 7.4 Hz, 2 H), 2.88 (m, 6 H), 
3.49 (s, 2 H), 5.22 (s, 2 H), 6.67-6.89 (m, 7 H), 8.18 (s, 1 H). 

##^?!I4 1 1 0 {8-{2-ai5^;i/-5,7-i^^5^;i/-3H->r K^^J 

[4,5-b]tr u i^>-3->f ;i/p<9^;i/)-io,ii-e^t k D-5H-$^^>\/[b,f] 
xai 

3'><bl- (10,ll-i?,t Kn-5H-t^^>\;[b,f]7'-if t?>'-2--r ^Ppt^ 
-l-^5^;i/tr^U ^^-"^7 A (6.68 g, 15.4 mmol) ^;i'>^;V7^^ 
i^Y^ (110 mL) td^^Us ®^m'J5^>>A (5.07. g, 76:9 mmol) ^m^X. 
70-C-?!2B^mi*Lfeo SJi&^?i^^l^m:ii^;VT?#fits :4c (3®) iilS^I:^ 

*e/';i/^nv h<5^^:7^ - (^tB^lft : g^^:n^;v7-^:^-b-> = 30/70) -^ilt 
(10,11-S^t Kn-.5H-5^-<>^/[b,f]7'-lf lf>-2-W;Vp< 
^;i/) (2.85 g, 10.7 mmol, JR^69%) S^ifco 

APCI-MS: m/z 268 {[M + H]') 

'H NMR (CDCl3)<5 (ppm): 2.07 (s, 3 H), 3.07 (br s, 4 H), 4.99 (s, 2 H), 
6.05 (br s, 1 H), 6.66-6.85 (m, 3 H), 7.02-7.11 (m, 4 H).' 
X@2 ■ ■ ' 

lT-#?,nfeg^^(10,ll-i^ti Kn-5H-i^'^>\;[b,f]7-lfl^>- 
l-^ :x.:i.=r)V (2.85 g, 10.7 mmol) ;i/ (110 mL) \Z. 

m^X^-C. :h h V «> h H/X^ y (38%, 1.14 mL, 5.36 
mmol) -^n^. ^?ar*lB#^mi^ bfeo RJfe^^^^^iMb^ ^^{zlS^q:^^ 
2K2i^ on/}^;vA^ijn;ts 3|I1<^ d n:tt;i/AT-aai Ufco *^S<^•&t)'&^ 
^TKSSt^-^y^i^e^ AT-lg^L/. ?tlibfco ^ffiSi^'r V7"D l^;i/:n-5^;i/ 
.*^^ll?g^b-r^ 10,11- H D-5H-i^-^>\/[b,f]7-te*lf>-2-^';v 
p^^J'y-;!/ (1.73 g, 7.68 mmol, JR^72%) ^Slifco 
APCI-MS: m/z 226 ([M + H]*) 

•H NMR (CDCl3)<S(ppm): 1.49 (t, J = 5.8 Hz, 1 H) , 3.08 (br s, 4 H), 4.57 
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(d, J = 5.8 Hz, 2 H), 6.02 (br s, 1 H), 6.66-6.87 {m, 3 H), 7.02-7.11 
(ffl, 4 H). 

E-^^f&tvfelO.ll-i^tKD - 5H- -y^>'J[\i,f]T^\^>-2-^ 
)V^^^—)V (6.1 g, 70 mmol) ^^i^npjJ^^VA (77 mL) iZ^Mi^X^ — 
mih-^>:ff> (4.55 g, 46:1 mmol) ^iU^. ^MT-8l^^mj^ Ufeo 

^^y^- mBimm:mm:^^ji^/^^v->=2o/m -^mmiyx. lo.n 

-i>b H n -5H-;:?^>\/[b,f]7'^f tf >-2-*;i/7i<T;V7^t K (1.15 g, 
5.15 mmol, JR^67%) ?&#feo 
APCI-MS: m/z 224 ([M + H]*) 

'H NMR (CDClj)<5(ppm): 3.11 (m, 4H), 6:49 (br s, 1 H), 6.87-6.91 (m, 
3 H), 7.07-7.17 (m, 2 H) , 7.55-7.62 (m, 2 H), 9.88 (s, 1 H). 
Xg4 . 

Xig3-^#e>ttfel0,ll-i? t |«D-5H-$^^>\;[b,fl7'-{f tr>-2-* 
K (665 mg, 2.98 mmol) ^ h h >; ;V (18 mL) 43<ttJf* 
(18mL)©^g'^^^a^^;I^^SbT^ h* (2.1 mL, 30 mmol) s 

U >^22Kmi- > U •> A(1.43 g, 11.9 mmol) iJcttJ^Mig^^:^ h U A (404 

mg, 4,47 mmol) ^adx^ 50'cxmmmw\^r^o R}i^mmizmm:^^j\^ iiTk 

m (3 : 1) ^M^. m^ti^mmm^^Q'cxQ. mmmi^i^s ^ux-m 
mm.whr<io miUvtzmB^^mi^x^ io,ii-i^t kd-5h->:^-^>\; 

[h,f]T-^\^>-2-iti)V7f^>m (598 mg, 2.50 mmol, JR^84%) :&|#feo 
APCI-MS: m/z 240 ([M + H]*) 

'H NMR (CDCl3)(5{ppm): 3.11 (m, 4 H), 6.39 (br s, 1 H), 6.77-6.80 (m-, 

3 H), 7.06-7.16 (m, 2 H) , 7.79-7.84 (m, 2 H) . 

X@5 

Xg 4 T-t# ^ nfelO , 11- 5^ t K D - 5H- i^-<> \/ [b, f ] T -I? If > - 2- :d 
;i/7K>^ (426 mg, 1.78 mmol) ^ai^J^y-;!/ (8.9 mL) iz^MiyX. Jg{b 
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^:t-;i/ (0.26 mL, 3.6 mmoi) ^m^. mmmmmi'^Ts mmmwtr^o 
^i^v. mmi^tcio mm^i^vi^^}v^u'^ h^^y^- immmm mm 

Jc^^;i//^=3r-b-> = 10/90) T-MMUT^ 10,11- i^t KD-5H-i^^>\; 
[b.f tf>-2-*;i//i^>^J^^;i/:n;^7^;v (383 mg, 1.43 mmol, JR^ 
81%) ^ntco 

APCI-MS: m/z 268 ([M + H]M 

'H.NMR (CDC1,)<5 (ppm): 1.37 (t, J = 7.0 Hz, 3 H), 3.09 (m, 4 H), 4.33 
(q, J = 7.0 Hz, 2 H), 6.34 (br s, 1 H), 6.69-6.86 (m, 3 H), 7-.04-7.14 
(m, 2 H), 6.72-6.78 (m, 2 H). . 

Xg 5 e> nfelO,ll- i> fc K n - 5H- [b, f ]r -eif >- 2- * 

(443 mg, 1.66 nimol) ^^nu/fcji/A (8.3 mL) 
:^J^VmmiB.Zisih)<Dm^mm^mMVs tr^U i^>(0.573 mL, S.aOmmol) 
:fe.fctJf/-^'^5j^;i/AT;V7^li H (149 mg, 4.97 mmol) §An^s 60*Cl3Anl^t. 

: U3i^;i/T^ > = 70/25/5) T-)itM U^ g" 

b> 8- tf^U ^5^;i/- 10,11- i^t HD-5H-i?^>\/[b,f]T-feM:f > 
-2-*;i/5}^>m^5^>'l^^;^7^^^ (249 mg, 0.683 mmol, iR^41%) ^mtco 
APCI-MS: m/z 365 ( [M + H]*) 

NMR (CDClaltJ (ppm): 1.34-1.46 (m, 5H), 1.67 (m, 4H), 2.36 (br s, 
4 H), 3.08 (m, 4 H), 3.38 (s, 2 H), .4.33 (q, J = 7.1 Hz, 2 H), 6.32 (s, 
1 H), 6.67-6.74 (m, 2 H), 6.99-7.06 (m, 2 H), 7.72-7.76 (m, 2 H) . 

x^6T-^l^>tifc8- tr^i; i^y ^5^;^- 10,11- i^t Yu-i^-v^y 

^/[b,f If >-2-*;i/:^>^ai5^;i/3^:^7^;i/ (231 mg, 0.634 mmol) S 
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i^^DDp« ^ > (3.2mL) izmmvx^ 3 (59.2 uL, 0.951 mmol) 

31 h^i/*;!'^^ — 10,11- i^t K u-5li-P^>^J[\i,f]T^\f>-2- 
;i/^^;u)-l-^5^;i't:^y e^A (321mg , 0.634 mmol, 1R^100%) 

'H NMR (CDCl3)<5{ppiii): 1.37 (t, J = 7.1 Hz, 3 H), 1.75-1.95 (m, 6 H), 
2.96 (br s, 4 H), 3.11 (s, 3 H), 3.50 (m, 2 H), 3.70 (m, 2 H), 4.32 (q, 
J = 7.1 Hz, 2 H), 4.90 (s, 2 H), 7.14-7.35 (m, 4 H), 7.49 (s, 1 H), 7.71 
(m, 2 H). . 

2-ai^;i/-5,7-^p«^;i/-3H-'f ^ ^'J[i,5-b]\fV S^>(180.mg, 1.03 
mmol) ^i^}^^)Vn-^)]yJ^T^ K (0.60 mL) K:^«|b> miWiy^ifi ^TkMih 
:^hUi>A (55%, 33.6 mg, 0.770 mmol) ^il|l|{3^{:frAP;lfe^> 50"C 

-CO. mmmwvt^o Rtt^m^^^kx^^m v. i^?^^}vyt^j\^AT^ (1.2 

mL ) 13 ^ ^ L X« -7 # n 3 -i? -fti 1 - ( 8 - :ii b dS^ * ;i/ ^ ;i/ - 1 0 , 1 1 

Hn - 5H-$^^>y[b,f]7'-tf t:>-2--r ;i'^5^;i/)-i-^^;i/if 
^V^J-t7 A (130 mg, 0.256 mmol) ^M^. ^^S-^ ll^^MJ^ b fco RUts 

tH^^ : >«.^y-;V/^on7ts;VA=l/99) ge^tJ^^tfli^^^i 

^®^^ST-m^-^^#bfeo wmbfeiS^^iistbT. 'fb^i^i 1 0 

(76. 7mg, 0.169 mmol, JR^66%) <^t#fco 
APCI-MS: m/z 455 ( [M + H]*) 

'H NMR {CDCl3)<5(ppm): 1.31 (t, J = 7.6 Hz, 3 H) , 1.36 (t, J = 7.1 Hz, 
3 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.80 (q, J = 7.6 Hz, 2 H), 2.97 (m, 
2 H), 3.40 (m, 2 H), 4.32 (q, J = 7.1 Hz. 2 H), 5.36 (s, 2 H), 6.35 (s, 
1 H), 6.64-6.71 (m, 2 H), 6.82-6.90 (m, 3 H), 7.70-7.74 (m, 2 H) . 

#%«?y4 2 : Yb-a-^1 1 1 {8-(2-j:5^;i/-5,7-i^p«5^;i/-3H-^r X^^J 
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[4 , 5-b] U > - 3 - -f ;V ^ ) 10 , 11- t K D - 5H- > ^ [b , f ] 

#%«»J 4 I'^m^titciih'^^ 1 1 b (900 mg, 1.98. mmpl) ;^MV^, ## 
««J 1 2 UT^ lR^97%T-<b^i^ 1 1 1 ^mtco 

APCI-MS: m/z 427 {[M + H]*) 

'H NMR (DMS0-ag)(5 (ppm): 1.24 (t, J = 7.5 Hz, 3 H), 2.51-2.54 (s x 2, 
6 H, DMSOii;^— /t — ^ 5/ 7*), 2.82-2.99 (m, 6 H), 5.37 (s, 2 H), 
6.84-7.03 (m, 5 H) , 7.58 (m, 2 H), 8.87 (br s, 1 H), 12.25 (br s, 1 H). 

0mm4 3 : ih-^m 112 {[8-(2-a;5^;i/-5,7-i>p{5^;V-3H--r ^ 

\;[4,5-b]i^'; s^>-3--r ;i/p<^;i/)-io,ii-^t. Kn-5H-i^^>^/ 
[b,f iT-tf t:>-2->f ;u](4-pt^;i/tr^^i^>-l->f ;i>)^^5'y >} ©-^ 

^mm4 2-e»^>fcfh-a-^ 1 1 1 (100 mg, 0.234 mmol) 
^l/AT^ h* (2.3 mL) :}3cfct|f7^ h ^ t K.D7^.> (4.6 mL) OS-^^S^KI^ 
IPPUv Cti{::4-p« ^;vt:-^-^i^> (39 >czL, 0.352 mmol) \ l-3^^;i/-3 
(3-i^p(^;i/>^y rnt:;i/) *;i/;l^i^>f ^ h* • l^^^ (89.7 mg, 0.468 
mmol) *5,^yfl- t Kn^i^^>^/ b U T^/ — ;v (35.8 mg, 0.234 mmol) ^ 

* (2®) , m.mmm7k. mm:kM7Kxm}k^Wi^. M7Km.m'^^^ty^A 

UxmmmWVtc'^. mi^^^m.iyX.it^^ 112 (47.7mg, 0.0938 mmol, 
iR^40%) S^ifco 
APCI-MS: m/z 509 ([M + H]*) 

•H NMR {CDCI3) d (ppm): 1.31 (t, J = 7.5 Hz, 3 H), 2.33 (s, 3 H), 2.43 
(br s, 4 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.80 (q, J = 7.5 Hz, 2 H), 
2.99 (m, 4 H). 3.66 (br s, 4 H), 5.35 (s, 2 H), 6.18 (s, 1 H), 6.62-6.69 
(m, 2 H), 6.83 (m, 2 H), 6.85 (s, 1 H), 7.10-7.15 (m, 2 H). 
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#%^J4 4 : ^b^m 1 1 3 {[8-(2-3^^;i/-5,7-5^^^;i/-3H->f ^ V 
V* [4 , 5-b] U > - 3 - ^ ) - 10, 11- t K n -5H- > 

[b,f3T-b*tf>-2-^';i/]{.ifD ij$;>-l-^;i/)p(^y >} ©-^^ 

UTs JR^90%f<b^tIl 1 3Sf#:fe» 
APCI-MS: m/z 480 ([M + H^) 

»H NMR (CDCl3)<y (ppm): 1.31 (t, J = 7. 5. Hz, 3 H) , 1.88 (br s, 4 H), 2.60 
(s. 3 H), 2.63 (s, 3 H), 2.80 (q» J = 7.5 Hz, 2 H), 2. '99 (m, 4 H), 3.66 
(m, 4 H), 5.35 (s, 2 H), 6,19 (s, 1 H), 6.62-6.69 (m, 2 H), 6.81-6.86 
(m, 2 H), 6.89 (s, 1 H), 7.24-7.29 .(m. 2 H). . 

##^J4 5 :>(h^<^114 {[8-{2-ai5^;V-5,7-5^><^;i/-3H--< ^.^5^ 
^/[4,5-b]ir U i^>-3-'f -10,11- J^t K D-5H-S^^>V^ 

[b.fjT'-lf tf>-2-^';i/](4-t KD^^rS^t^-^U i^y >} O^m 

4-p<^;i/tr-^^y>®f^t) t) \zi-\^^v i^y— ;i/^fflv^^##^f!i4 3 h 

APCI-MS: m/z 510 ( [M + H]') 

'H NMR (CDCl3)<5(ppm): 1.31 (t, J = 7.0 Hz, 3 H), 1.48-1.58. (m, 2 H), 
■1.86-1.97 (m, 2 H), 2.60 (s, 3 H), 2.63 (s , 2 H) , 2 . 80 (q, J = 7 . 0 Hz, 
2 H), 2.99 (m/ 4 H), 3.22-3.33 (m, 2 H), 3.91-4.00 (m, 3 H), 5.36 (s, 
2 H), 6.21 (s, 1 H), 6.62-6.70 (m, 2 H), 6.81-6.85 (m, 2 H), 6.89 (s, 
1 H)-, 7.08-7.14 (m, 2 H). 

4 6 : fb-a-tl 115 {8- (2-ai5^;i/-5,7-S^pi^;i'-3H->r ^ 
[4,5-b]tr U $^>-3-^;Vp<5^;i/)-10,ll-S^t K D-5H-i^-<>\/[b,f] 

4-p<5^;i/tf^^ i^>©f^^D D tcoi^ y — ^ >SfflV^, 4 3 i: 

APCI-MS: m/z 470 ([.M + H]*) 

■'H NMR (CDCl,)<5(ppm):.1.31 (t, J = 7.5 Hz, 3 H) . 1.71 (br s, 1 H), 2.60 
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(s, 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7.5 Hz, 2 H), 2.97 (m, 4 H), 3.59 
(m, 2 H), 3.81 (t, J = 9.6 Hz, 2 H), 5.35 (s, 2 H), 6.41 (s, 1 H), 6.54 
(f, J = 5.6 Hz, 1 H), 6.63-6.71 (m, 2 H), 6.80-6.84 (m, 2 H) , 6.99 (s, 

1 H), 7.44-7.48 (m, 2 H) . 

0mm4 7 : ^t^m i l e {8-{2-x.5^;i/-5,7-e^^5^;i/-3H-^ ^ ^9 
[4 , 5-b] bf U > - 3 ^ ^ JV/^ ) - 10 , H- :^ t h* D - 5H- > [b , f ] 

r-if tr>-2-*;i/7}f>^[2- (itd 'j $^>-i--r ai^)v]T^ k} © 

&fflV>. ##0!14 3 iil^aid bT. JR^92%T*Yb'a-i^.l 1 6 ^mt^o 
APCI-MS: m/z 523 ([M + H]*) 

^H NMH (CDCI3) (5 (ppm): 1.31 (t, J = 7.6 Hz, 3 H), 1.78 (m, 4 H), 1.57 
(m, 4 H), 2.60 (s, 3 H), 2.63 (s, 3 H), 2.70 (t, J = 5.9 Hz, 2 H), 2.79 
(q, J = 7.6 Hz, 2 H), 2.97 (m, 2 H), 3.04 (m, 2 H), 3.53 (q, J = 5.7 
Hz, 2 H), 5.35 (s, 2 H), 6.30 (s, 1 H), 6.63-6.72 (m, 3 H), 6.83 (m, 

2 H), 6.89 (s, IH), 7.45-7.52 (m, 2 H). 

■^mm48 i^b^mi 17 i[S-{2-x.^)V-5,l-P;^^?V-m-^ 5,^ 
'J [4, 5-1)] tf ) - 10 , 11- b K D - 5H- i>^>'J 

[b.fjT-fe'trv-a-^r^i/K^;!/:^'; y >} (o-^m 

^ >(D^t> \) >^fl3v^N 0^m4 3 111:^(3 

vx. umnxnih^mi 1 i^mrcio 

APCI-MS: m/z 496 ([M + H]*) 

»H NMR {CDCl3)<5 (ppm): 1.31 (t, J = 7.5 Hz, 3 H), 2.60 (s, 3 H), 2.63 
(s, 3 H), 2.80 (q, J = 7.5 Hz, 2 H), 2.99 (m, 4 H), 3.66 (m, 8 H), 5.35 
(s, 2 H), 6.22 (s, 1 H), 6.62-6.71 (m, 2 H), 6.81-6.86 (m, 2 H), 6.89 
(s, 1 H), 7.10-7.16 (m, 2 H). 

##«?y4 9 liij-^^l 1 8 {8-(2- J.5^;i/^5,7-$^p<5^;i/-3H--<^i5^\; 
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[4,5-b]tr u y>-3--r;i'p<^;i/)-io,ii-i^t K D-5H->:^^>y [b,f] 

-;V^fflV^. #%^?IJ4 3 iil^^tc UT^ JR^38%-e<b-^tll 18^»fco 
APCI-MS: m/z 514 { [M + H]*)' 

NMR {CDCl3)<5 (ppm): 1.21 (t, J = 7.5 Hz, 3 H) , 2.60 (s, 3 H), 2.63 
(s, 3 H), 2.80 (q, J = 7.5 Hz, 2 H), 2.98 (m, 4 H), 3.23 (br s, 2 H), 
3.63 (br s, 4 H), 3.87 (br s, 4 H), 5.35 (s, 2 H), 6.20 (s, 1 H), 6.62-6.69 
(m, 2 H-), 6.83 (m, 2 H), 6.89 (s, 1 H), 7.24-7.29 {m, 2 H). 

##^J5 0 -.^h-^m 119 {8-(2-ai5^;v-5,7-i^^5^;i'-3H-^ ^^'J 
.[4,5-b]t:u i^>-3--f 10,11- K n -5H->^'<>>/[b,f] 

z-^tr>-2-*;v3jt>^7'$ K} (D-^m 

LT. lR^57%T-Yb-6r^l 1 9^#ifeo 
APCI-MS: m/z 426 ([M + H]+) 

NMR (CDClaliy (ppm): 1.23 (t, J = 7.4 Hz, 3 H) , 2.48-2.52 (s x 2, 6H, 
mSOh:^—^-^ — ^ y), 2.78 (q, J = 7.4 Hz, 2 H), 2.92 (br q, J = 7.3 
Hz, 4 H), 5.31 (s, 2 H), 6.78-7.00 (m., 6 H), 7.52-7.65 (m, 3 H), 8.68. 
(s, 1 H). 

m^mS 1 :<b^mi 2 0 {2-(2-ai5^;i/-5,7-e^pt^;i/-3H-^ 

[4,5-b] tr u 5^>-3-'f ^;i')-5-^5^;i/-8- (t^ n y e?>-i-<;i/ 
p<^;i/)-10,ll-i^t K D -5H-i^^>^/[b,f IT-If t:>} ©-^fig 

#%^J3 T-^f ^nfc-fb-^tJS (400 mg, 0.876 mmol) (8.8 mL) 

mMl^s M-7 5}>;i/A7';i/7^t: h* (0.47 g, 16 mmol) *5 J^y^S^Ty zk^-fb^i^ 

'i;^::^ h y •i7A (2.2 g, 10 mmol) ^m^xMui^mmmwi^r^o Rji^^m 
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> = 50/50) -^mmvx. ^h-^mi 2 0 (342 mg, 0.713 mmol, 1^4^81%) 
APCI-MS: m/z 480 ([M + H]*) 

»H NMR (CDCl3)<5(ppm):-1.31. (t, J = 7.5 Hz, 3 H), 1.76 (m, 4 H), 2.47 ' 
(m, 4 H), 2.58 (s, 3 H), 2.62 (s, 3 H), 2.78 (q, J = 7.5 Hz, 2 H), 3.06 
(m, 4 H), 3.29 (s, 3 H), 3.50 (s, 2 H), 5.35 (s, 2 H), .6.83-6.98 (m, 
g H), 7.02-7.08 (m, 2 H). 

0%m5 2 :<b-&tH 2 1 {l-[8-(2-3^^;i/-5,7-S^^^;i/-3H-'f ^ 

^^J[i,5-b]\^v e^>-3-'f -5-^5^ 10,11- k d-5h 

##«»|9"t!#e»life'fh-^ife 1 6 (1.20 g, 2.18 mmol) ^^g^^ (10 mL) iz 
^S^L/> K (0.73 g, 21.8 mmol) :fe J:t;fS^T-/*^'fb 

h U -i; A ,(0.58 g, 8.70 mmol) ^m^X^WG immWiW \^r^o 

*bfeo afi<&NH->> i; :;t7'if;v^n V h 7 ^ - .(^ffi^^ : ^^Itv- 
g^^3i5^;i/ig'a-^^) T-)f«^L-r> l-[8-(2-ai5^;i/-5,7-i^^5^;V-3H 
--f ^ ^'^/[4,5-b]tf i; i^>-3-^;i/^5^;i/)-5-^5^;i/-10,ll-i^ t h* 
D-5H-e^^>\;[b,f tr >-2--r ^^^i/j i^^'j i^>-4-*;i/7if 

yM^^)^^^y^^^ (1-25 g, 2.18 mmol, JR^100%) ^^fto. 
APCI-MS: m/z 566 ([M + H]*) 

'H NMR (CDClalcJ (ppm): 1.23 (t, J = 7.4 Hz, 3 H) , 1.31 (t, J = 7.6 Hz, 
3 H), 1.6-2.0 (ffl, 6 H), 2.23 (m, 1 H), 2.58 (s, 3H) , 2.62 (s, 3 H), 
2.73 (q, J = 7.4 Hz, 2 H), 2.75-2.9 (m, 2 H), 3.0-3.15 {m, 4 H), 3.28 
(s, 3 H), 3.36 (s, 2 H), 4.10 (q, J = 7.6 Hz, 2 H), 5.34 (s, 2 H), 6.8-7.1 
(m, 7 H). 
Xg2 
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[4, 5-b] If U 5^ > - 3 - ;v ^ ) - 5 - p< 10 , 11- t K D - 5H- 

:r.:;f.y')]/^m\^^.0mmi 2 iil^^tC UT.i6l^42%-r-<b'^tll 2.1 ^»fco 
APCI-MS: m/z 538 {[M + H]*) 

NMR (DMSO-de)^ (ppm):1.23 (t, J =.7.4 Hz, ,3 H) , 1.5-1.8 (m, 2 H) , 
• 1.8-2.0 (m, 2 H) , 2.2-2.4 (m, 2 H) , 2.49 (s, 3 H) , 2.50 (s, 3 H) , 
2.78 (q, J = 7.4 Hz, 2 H) , 2.8-3.05 (m, 8 H), 3.22 (s, 2 H) , 3.5-3.9 
(m, 2 H), 5.34 (s, 2 H) , 6.85 (dd, J =2.0, 8.4 Hz, 1 H) , 6.93 (s, 1 
H), 6.94 (d, J = 2.0 Hz, 1 H), 7.0-7.2 (m, 4 H). 

5 3 : -fb-^ife 12 2 {2- (2-3i5^;i/-5,7-i^^^;i/-3H-'f V^J 
. [4,5-b]tr»; 5^>-3--r;i/^5^;i/)-5-^5^;i/-8-[4-(2H-7^ h ^ v^— . 
;i/-^5--f ;i/)if^U -10,11- h*n -5H-s?^> v^(b,f ]T 

' -If tf > • mmmy <d^^ 

0^m2 0-^#^tifcl-[8-(2-3i5^;i/-5,7-i^.>« 5^;i/-3H--r ^ -^r 
\/ [4 , 5-b] If U > - 3 - -f ) - 10 , 11 - b K D - 5H- >:^^ > 

[b,f]T-fe*tf>-2->i';i/p<5^7l/]- tf'OJ p>-i-ti)V7jr.- Y u ;i/:&fflv^s 
5 2®X^1 ^l^^tCUT. lK*92%'t:l-[8-(2-a:^;V-5,7-S^ 

g^;i/-3H--f 5: ^5'*^/[4,5-b] tf U i^>^3--f 5=-;i/)-5--^ ^^^Iz- 
lO.U-i^ t K D -5H-i^'^>^7[b,f]T-tf If >-2--f 5=^;i/Jlf^ U 
>-4-;b;i/>J^:n h,i;;v^^f fc, Cltt<&fflV>. 2 0 h lll^t U 

T^ lR*10%-t'2- (2-3i5^;i/-5,7-i^p<5^;i/-3H->r 5. ^'V^ [4, 5-b] tf 'J 
>-3-'f 9^;i/)-5-p< ^;i/-8-[4- (2H-7^ h ^ ;i/-5--f If 
^ U y p< ^;i/] - 10, 11 - t K n - 5H- i^-^ > y [b, f ] T'-if If > » 

ififfm bfcs^s^im-r^ii ii-c^ -fb-^ti 1 2 2 ?&#fco 

APCI-MS: m/z 562 {[M + H]*) 

*H NMR {DMSO-d6)<5 (ppm):1.28 (t, J = 7.6 Hz, 3 H) , 2 . 0-2 . 5 (m, 4 H) , 
2.58 (s, 3 H) , 2.63 (s, 3 H) , 2 .9-3 .2 (m, 8 H) , 3 .2-3. 3 (m, 4 H) , 3 .4-3 .6 
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(m, 2 H), 4.17 (s, 2 H) , 5.56 (s, 2 H), 7.0-7.2 (m, 4 H), 7.2-7.4 
(m, 3H) , 10.79 (s, IH) . 

##«?IJ5 4 :'fb-^tJl2 3 {{l-[8-(2-J^^;i/-5,7-S^^5^;V-3H--f 
^^ry [4,5-b]if U i^>-3-i';i/p{ 5^;i/)-5-^^;i/-10,ll-e^t H n- 

5 fWe)tlfel-[8-(2-Ji^;i/-5,7-S^p«^;i/-3H 

--f 3^v^[4,5-b]tf u s^v-a-^r 5^;i/)-5-p{5^;i/-io,ii-i^ t H 

(0.61 g, 1.08 mmol) ^t^iJ^nnpt^V (10 mL) IZ^ 

m\yXs -78°ci;:^^^bMif bfco i!:©M*&^M{c|i?agT-i moi/LTk^'fb 

S^-Y vro tr;i/T;i/^±'>A/ (3.20mL, 3.20 mmol). ^tMM.. 

^'^?\^^m\^^xmmmizHiy^ '(t^'^ 1 23 (0.26g, O.SOmmol, iK^46%) 

APCI-MS: m/z 524 ( [M + H]t) 

MR (DMSO-de) (5 (ppm) :1.0-1.15 (m, 2H) ,1.23 ( t , J = 7 . 5 Hz , 3 H) , 
1.25-1.3 (m, 1 H) , 1.5-1.65 (m, 2 H) , 1.7-1.9, (m, 2 H) , 2.49 (s, 3 
H) , 2.50 (s, 3 H) , 2.75 (q, J = 7.5 Hz, 2 H) , 2.95-3.05 (m, 4 H), 
• 3.15-3.25 (m, 5 H), 3.25-3.50 (m, 4 H), 5.32 (s, 2 H) , 6.81 (dd, J = 
2.0, 8.5 Hz, 1 H) , 6.90-7.05 (m, 6 H). 

##^J5 5 -.ih^mi 2 4 [2- (2-cc5^;v-5,7-S^p«5^;i/-3H--r ^^V 
[4,5-b]tf i; i^>-3--f ;V^5^;i/)-5-;^5^;i'-8-(2H-5" h ;i/-5 
--f 10,11- i^t KD - 5H-i^^>y[b.,f b!>]©-^fig 
#%«?!I3 4-??|f ^,nfc{b-^t> 103 ^^fflV^s ##«?IJ 5 2©xei 
1>T> lR^83%T*8-(2-3c:5^;i/-5,7-S^pi5^;i/-3H-'f ^ ^J^V [4, 5-b] 
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APCI-MS: m/z 465 ([M + H]+) 

'H NMR' (DMS0-dg)<5 {ppm):1.24 (t, J = 7.7 Hz, 3 H) , 2.5.0 (s, 3 H) , 
2.51 (s, 3 H) , 2.80 (q, J = 7.7 Hz, 2 H) , 3.0-3.1 (m, 2 H), 3.3-3.35 
(m, 2 H), 3.40 (s, 3 H) , 5.38 (s, 2 H) , 6.90 (dd, J = 2.2, 8,4 Hz, 
1 H) , -6.95 (s, 1 H) , 7^02 (d, J = 2.2 Hz, 1 H) , 7.10 (d, J = 8.4 Hz, 
1 H) , 7.24 (d, J = 8.4 Hz, 2 H) , 7.75 (d, J = 2.2 Hz, 1 H) , 7.79 
(dd, J = 2.2,8.4 Hz, l.H) . 

mmms 6 : ih^iiSOl 2 5 {[8-.(2-:n5^;i/-5,7- ^;i/-3H->r ^ ^5^ 

[4, 5-b] tr y 5^ > -3 — r ) - 5- p« 10 , 11- t k.d - 5h- 

##0!i3 exm^tit^it-^mi 0 5 ^mu.^mms 2©x^i iii^i^tc 

bts lR^94%T-[8-{2-3i5^;i/-5,7-S^p<5^;i/-3H--f ^^*V^[4,5-b] 

>- 3 - -r ) - 5 - ^ - 10 , 11 - y t H D - 5H- > V 

• iin;&fflv^. 3 8 tmmi^ b-c^•lR^86%T♦'^b•^^ 1 2 5 ^mtao 

APCI-MS: m/z 455 ( [M + H]M 

'H NMR (DMS0-d6)(5 (ppm) :1.22 (t, J = 7.3 Hz, 3 H) , 2.49 (s, 3 H) , 
2.50.(s, 3 H) , 2.75 (q, J = 7.3 Hz, 2 H) ,2.9-3.1 (m, 4 H), 3.19 
(s, 3H) , 3.42 (s, 2H) , 5.32 (s, 2 H) , 6.81 (d, J = 8.1Hz, 1 H) , 
6.9-7.05 (m, 6 H). 

#%^J5 7 : 'fb-a-i^9 1 {l,4-br:J^[4-{3-^DD-^>S;;i/T^y )-6- 
iy^uyn\^)Vi3)]/yfs-)\/-l Kn-5H-trU K [4,3-d] tf 'J ^ 
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1 

rUISO^b^tl (A) (100 g, 0.335 mol) ;V (1,500 mL) 

mmv. mm dOOg, 1.67mol) :^^V^i- h V h^i^Y (227 g, 1.18 

:kizmm^^. ^(D^^^m (emoi/D ^m^. pHe.ofzii^ufco ^^jc 
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(60 g, JR*70%) ^mtco 

\z.2-yu)^J -)\, (300 mL) &Aa;t. «f iti bfci^^^^tf!^«§?«[^An^a 

MBETT♦^^^^■&^ -fb^tJ (C) (33 g, 1R^85%) SWfeo 

XS2T-^§fettfe<b'a-i^ (C) (35.0 g, 0406 mol) ^1 ,2- i^^^ n n 
> (850 mL). {C^^U. ^C:^ h U3i^;i/T ^ > (14.9 mL, 0.107 mol) 
cfecfctF^nnJife i-^DDJ^^;i/ (34.1 mL, 0.316 mol) ^1M7^^ AOiijl 

(850 mL) iz^^t. mmmm^i'^r. mmm^\^r^o mm^u^h 

(D) (23:5 g, 1R^95%) ^lifco 
X^4 ■ • 

xa3T*^#^,nfc'fb-^i^ (D) (11. 8g, 49.1mmol) §S^^Dnp«^> (300 
mL) i/^' d 7'n./-?>:^3;i/7}?-;v^ n U K (5.4 mL, 1.2^») i: 

h U^J^^^^bT-^ > (20.4 mL, 3.0^S) ^£APx.s lBt^ftj$ L feo ^§ 

'fb^tl (B) (12. 5g, JR^ 94%) ^^tffco 

XS5 

xa4-?!^^nfc'fb-&«^ (B) (12. 5g, 45.9 mmol) <£7^ h ^ t h* 
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> (400 mL) hU3^5^;i/T^> (19.2 mL, 3^S) :fe«fctJf3--j7 

nD^>S^;i/T^ X11.2IDL, 2^*) <£iDx.fc^N 40-C-^ 201^ Life o 

- {ifUUTt^jVA : ^ -;i/ = 100 : 1 ^ 40 : 1) •??3^a^L^ Bi^m^^ 

tsm^<D^mmmiz^^i)->xmm:^=^)m^^m (3:i) ;^jn^> i^s?^ 

EET-vnm^^.-<h^^ (F) (11. 9g, JR^ 69%) <^f§fe„ 

X^ST-^^tife-fb-^JKl (F)' (5.0g, 13.3mmol) S5^:r^r-9-> (lOOmL) 
}zmmv.teTt-y^)V l-}^-^9-y>it3jvm^iyU- h (4.9g, 2^«) 
t^m-^ h U "i/A (14. Og, lO^M) 90'C-^3BH«*5^bfco »a>tb 

bfc^. aa}3-v:^it>/g^^^5^;i/M-^^^i(3:i)^&iax.s Mlg^S^ii^K 

s#Lfc„ ^cD^. mmi^r^mm^mmv. rnKT-^nm^^^. -fb-^tj (g) 

(6.4g, Ife^ 92%) ^^feo 

X@6-e#^nfc<b^^ (G) (6.3g, 12.0 mrnol) {320% h U 7 ng^ 

^©i^^Dn^^>^M (50 mL) §inx.s ^u-^-mmmwiyf^o Kmm 

^b^m (H) ^lifc (4.9 g, JR* 97%) o 

XSytr^^nfe-fb-^tJ (H) (3,8 g, 8.90 mrnol) ts J^mSX^m^fi 
fc'fb-^tl(F) (4.5g, 1.05^i) ^t^:t^V-> (100 mL) t^^^Us mMi- , 

hue? A (10. 6g, lo^g) ^iD^s nvummmwvtzo m^tit^Rjit^^ 

L,^u-^ Y ^ -{mm^^)\^ : h Uai5^;i/T^ > = 10 : 1 ) T-M^ t 
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mEET-^nm^'^^Chl\zJiir). fb^tJS 1 (l.Og, JR^ 23%) o 

APCI-MS: m/z 767 ([M + H]*) 

•H NMR (CDCl,)<5(ppm): 0.7-0.9 (m, 4H), 1.0-1.1 (m, 4H), 1,7-1.9 (m, 
2 H), 2.6-2.8 (m, 4 H), 3.75 (s, 8 H), 3.8-4.0 (m, 4 H), 4.3-4.4 (m, 
4'H), 4.6-4.7 (m, 4 H), 4.8-4.9 (m, 2 H), 7.1-7.3' (m, 8 H) . 

( 1 ). Qali-imMy^ 7. K h*pGERbsrR2®3i^ 

pSV2bsr m^m.n-^m. ) ?^PvuII ilEcjiRI t?tO»f KlenowM bT 2 . 6kb 
©PvuII (¥?t*^) -EcoRI »Tit^m^f Ufco 

Gal4-BRdp^^3te^ [-k^l/ (Cell) ^ 54#> 199M (1988^) ^ ZTui^^ 

■tf .aL:^xr 5^ y Y 'yi^-:f'-r )^ U *(Proc. Natl. Acad. Sci. USA)s 

90^s 1657H (1993^)] ^^mT^Makn in pM (^^:«C#®iOB^BJ5fe 
^^^^^) ^Aatll^NdelT-^Wf^s KlenowMSbTs Aatll (¥?»*S^) 
-Ndel (¥^51^^) »fit^^l§bfco 

_hf3®pSV2bsrS3l5®Pvun (¥?t5l?^) -EcoBI (¥?&*^) »fM-s *3 <fc 
l>*ERaAF2 in pMS3fe©Aatir(¥m5jcii) -Ndel (^?t*j^) Wi)n^^^T 
SCli:{c:J;t)^ T'^X^ h'pGERbsrR2<^3tJ5g U;fco pGERbsrR2{is 
( Saccharomycescerevisiae ) S5fE<Z)fe^H^Gal4p(DDNA?^-^^:^Jui;^ h 
Ui^ a^y^^ilf.(D^)iS,y Ym^mm,<0^y^'7WL^W (Gal4-ER) ^^MT^ 

( 2 ) Ji^^;!/ • ;i/i>:7 ai^— ^f©^^^]!^^;^ ^ KcD^ggfe 
pcDNASl-Y >br h ni;:ii>:a:)?&XhoIT-^»f^s Klenow^SbT^ Xhol 

^ ^ -^f fcpcDNA3 ^ b o Xho.I^^a5{ifc ^ ^ H± fepcDNAS Km^ 

KienowMbTs kmi (¥rt*^) »fit^^^bfeo mm^^m-^-t^ 

HhtdcfctJs XhoI*5<ty^KMl^»fgP{li<^?i^^-&fcpcDNA3S7t^bfco ^ 7" 
I'^Mlll'^mWi. Klenow^lLSU. Mill (^?&*^) »r>t^5t#b 
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pAMoERCaSc (#11^05-336963) ^XhoItMW^^^^-. Klenow^I!l31 Us 
oriPiB^J^#tf2.2kb©XhoI -Nsil Krit^^^fU 

m*^) »f>tx *'ckt;fpAMoERC3ScS5fe<Z)XlioI -Nsil (¥^51?^) 

©ritSi^-^t-^ ilic ct t)s r^;^ ^ KpcDNAS-oriP^jIgfife bfeo pcDNA3 
-oriP<^XhoI^iHindIIIT'^liU. XhoI^HiJlclIII»f>T-^^# Ufe-o 
pSE01uc2 (W098/14474) ^Xhol i:NcoI"^*0©f^> KlenowiJlM bTs T' > t: 

i-'j ^wi^jtis^ ^^tfXhoi (¥?t*^) - Nco i mt^^mmv 

tzo Umf^^m^-t^lltiz^f), y^:7.5. KpASdl-luclS31^bfeo 
pASdl-luclSXhoI hEinmil^Wm^. 0 . llkbcpXhoI-HindIIlBfM-^Bg=^ L 

±bBpcDNA3 - oriPajfecDXho I -Hindi 1 1 Bgrit. tTpASdl-lucim^li^© 
XhoI-Hindlimit^i^-^U. ^ KpcDNA3-oriP-Sdl*3tJ^ b;fco 

pcDNA3-oriP-Sdl?&XhoIi:£Bnl7?^if Us XhoI-EMlWrit^l^i^ b)feo 

aa^[|#^ls 2s 3s *5 J;tif47?^^nSMSiB3?fl^*t-S 4a©DNA>&DNA 

^P$/t^^:^;l/$^)■o 2:*:^DNA^B^-r^o ^-^fiSDNA^ ^ tv^ tlT4 
polynucleotide kinase^^V^-r U ^^-fb^s S-n UT 7 — -e- ^ C ii 
■{3ck D . — :$:^DNAi: Lfeo 

^-:$:^DNAi:pcDNA3-oriP-Sdm5fe®XhoI-KMl^>T-^&!^^1-§ C 
t3J:Ds r^;^^ h*pcDNA3-oriP-Sdl-pA:&ie^bfco pcDNA3-oriP-Sdl 
• -pA^^XholT-^gf^s Klenow^SLTs XMI (¥?t*Sg) »T>t^mff Ufco 

pFR-luc(;^ h i^->aS)§HindIIIi:BaiHIT'tOif^s Klenow^aSbs 
0.14kl)©ifindIII -BamHI (¥?t*3^) »fM-^Slf#bfeo 

± IB ® p c D N A 3 - 0 r i P - S d 1 - p A ft 5fc ® XM I ( ¥ * ^ ) »f >T- s *5 cfc th'pP R- 1 u c 
S5fe®HindIII-BamHI»f>T-^i^-&bs FpAGalSdl&#S U fco 

pAGalSdUis Gal4p^S^iB?!I (UASG) ^ 5 mm^ Ml^tcm^J^^t ^ yu^ 
— ^ — S-^* UTV^^o pAGalSdl^&EcoRI-etDKf^s Klenow^S Us BcoRI 
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pSE01uc2 (W098/14474) ^Hindlll i:SacIT-^Wf^> Klenow^aSt- -5 CI 

-Sad »f>^&^WUfeo 

±fBcDpSE01uc2ft*©Hiii<iIII -SacI m>^. ^ 

<J;t5pAGalSdlS*0EcoRI (¥t&*i^) m ^ ^m-^ir ^ J: r> , zT^y^ 
X FpAGalSdl-luc^.jgfigbfeo ' 

.pAGalSdl-luci*lJc:i^:ftt-^— o©HindIII-t?--f YOo^^ 4^ ^ ;i/ • 7 
3i-^--lf^te^)fpe>ct>)iltifcHindIII-y-'f hOo^^Klenow^SlCJ: bfg^ 
^•frS eihC J; >)s pAGalSd4-luc^3tfig bfeo 

pAGalSd4-luc<^As£718T-^®T^v StuIT-gP^?^fb UpAGalSd4-lucS3l5© 
9.5kbcD.As£7l8-StuI»f>t<feSi#bfeo teDNAif>t ^^Klenow^OiS Us SBJ^-^ 

^ KpAGal9-luc^3t^bfeo 
(3) ^#^3^^^^— pA6al9-d:fe J:tJfpAGal9-nd©3i^ 
^tr;:^^^ > • • '>^)V:7.(DoTi?^^-r^mMy^:^X h*pAGal9-luc 
^HindllliiSacI'^tBWf oriP^&^t? 6 . 9kb©HindIII-SacI»rit L 

fee 

pAMo-d (^^112001-211885) ^Hindlll iiSacI-C-KJW Us ■t^ h ^•y--f ^ U > 
(Tc") <&^tfiindIII-SacI»fM-^^t#Ufeo 

±lB©pAGal9-lucS5^CDHindIII-SacI^M"s :J3 J;t>*pAMo-dS ^CDIUndlll 
-SacI^>t:^iS-^"r^ C iifc t)s pAGaig-luctfi® Jf;^?';^ • ji.v— -if 

MU^^^^Vf^o-dCDSUtfevmntm^m^r^y^ K HpAGaig-d^&it^ 
Ufeo pAGal9-lucSHindIIIi:SacI't-iaJ»f Us 6 .9kb©IiindIII-SacI»rit5£ 

pAMo-nd («ltH2001-211885) SHindl II SacI"^^^ Us T^ h^-^-'f^'U 
> Wttae^ ^ tf Eindl 1 1 - SaLl ^M- ^ mf# U o 

±ia0pAGal9-lucfi*OIiindIII-Sac.I»f>T-s 43 J; tJ^pAMo-ndS5l5© 
HindIII-SacI»rit^i^-^1-SCli:tc:<k D s pAGal9-lucff ® 'fJ^ ;i/ • 
ac^--i23te^§P^^^pAMo-ndCDStufferiB^J^gtlfe;l}fc:7'-7^ ^ K 
pAGa 1 9 -nd & U 6 
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(4) Gal4-ER^^:7-^:;^ ^ h*pGERbsrR2:£Namalwa KJM-iaJi§<?)^fe#:DNA 

Qali-m^ 'ymmm^mMy'^ X ^ HpGERbsrR2S:\ lug/ juUzi3:^ 
IZTEmWW. CIO mmol/L Tris-HCl{pH8.0')^ 1 mmol/L 1/ > ^ > 4 

(Cytotechnology) > 3#> 133M (1990^) ] J; D\ K^Namalwa 
KJM-im 1^4 h 7^ ^ y D i^- (Cytotechnology) ^ 1^^ 151H (1988^) ] 
6xlO«M^fc D 4'//g#Ab. ?l5Hteil$fflJi&?^#fco Namalwa KJM-liil 

mmm^mmm^. 8nil®RPMI1640 • ITPSG^ti CRPMI1640^flfe (BTki^lil 
*fci^) td, 1/40S©7.5% NaHCOa. '3% 200mmol/L L-t5^;V^ ^ ( > 

If i> n$;:ii>ttj^), 0.5% ^-i^v > ♦ >^ M/7*h s/>^?s(>r >tr h 

Di^rcvtfcj^, S.OOOunits/ml ^^S/ ij 5,000//g/ml. h h v'-f 
>)> lOmmol/L N-2-t KD^$^ai5^;vtf^^i;>-N' -2-^^$^ 
(N-2-Iiy(iroxyethylpiperazine-N'-2-ethanesulfonic acid; HBPES) x 3u 
g/ml -<>iya.U>x 5 >L£g./ml ^^>^73lU>^ 5 mmol/L tr;i/t:>^:^ 
h 'J'i7As 125 nmol/L M-te P h U Ax 1 mg/ml pb^'^^^h— 

ig«^x y^;^ h4J-^S^>S (BlasticidinS) (KK-400 : ^WS^tt^) 
^2.0//g/niH3?ai:5 J:dt::^An 9 S^rcri^— (500~2000^Jia/ 
^) UTi§«?&ff l>x pGERbsrR2*s^6'($:DNA^Ciffi5^?itnfe^^?F^M^J^:^ 

(i/>^;i/^D->) ^^mm^vtco ^mn^mmt. 2.0/zg/mi©:/^ 

;^ h-y-'T S^>S :&^tfRPMH640 • ITPSGi^itbt-ikf^Lfco 

e^^©^''? ^ ^J^^ -J? > K ASi£V^^nfe^^.f^Hte^fe^5feKJM6ER8i^JB§^5^if? 

pAGalSdi-luc^£ Jil/^ h D^l/ — i/ a J: t)^AUx 2 HF^^« Ufco 

^«^x n/3-3i.:7. h ^S^:r-;i/{E8875 : >>^x':a:^) (i&l^iglOniDol/L) 
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mmmMmmWmCl % h U h >X-100. lOOmmol/LKHjPOapHT.S)^ Immol/l 

^^^:t:^]y4 '±m^mmiz^mmx^^s mwmm C25 

mmOl/L S>'> (pH7.8) . 15 mmol/L MgS04^ 5 mmol/L ATP. 0.33 

mmol/L 300//l<& gftj^A U 10#P^©^7fclt^&SO^ b> ;i/ 

{^TT- 5^ 7 a: -7 - -if U o 

5 9 : *:^;V- ;i/^:7 3i^— — — t:-r-5 UJii — ^ — y^:^. 
^ HpACRBplucCDjg^ 

cAMP/cJ^iB^J (CRE) (D0J^|lT{-7j^^;l/ . 3L^~^^is^^mMT 
SJiiicD-r t§ l^Ji?— ^ — IT"^;;^ ^ K't?^^pACREpluc:i&JWT®:?^^'e3igJ5fc 
Ufeo pACREpluctis x'-r S^>Wtt^te^:}3 > • 

— • •i? © oriP<& ^ b T ^^ ^ o 

pAMo[i^^ — Th^l/'^T^-z-^vY^rnS^^A^V-^r^^ h U— (J. Biol. Chem.). 
268#. 22782H (1993#) . S'J^pAMoPRCSSc («}^5i¥5-336963) ] ^Clal 

^Mfb 9.5kbg)ClaI-MluIifM-<^m^Ufeo pAGE248 * 
:t u )\/ ' ^5.7.h V— (J. Biol. Chem.) . 269#s 14730M (1994 
^) ] SClaljScttifMluI-e-^if bs Y'-f >lff4iie^^^tPl.5kb 

CDClaI-JlluI©f>T-<&mf# Ufeo pAMoa^fecDClal-MluIifM-. *5 J;i;fpAGE248ft 
5fecDClaI-MluIir>l-S5^-^Us r^;^ ^ KpAMoh^jg^ Ufeo 

pAMoh <^ Xho I h Hindi 1 1 -g if /'n-T ^J^n-7<f >TO3t€^^^t?XhoI 
-HindlllgrM-^IRIiUfeo pAGal9- luc^^ Sail iillind III -g^Oir oriP. 
Gal4UAS>&^tfSalI-HindIIII^jt?^mf§ Ufco pAGal9- lucS*0SalI- 
HindIImM■^ :fe<i:tJf±lBpAMohS3fe®XliaI-HindIim>t ^^i^-^-rs C ^(3 
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pBluescriptll KS+ (m#i^i^tt^) ^SalI:J3 Jili^XholT-tO^f Ufc^^ tIn 
7.-7T^—'^ (Alkaline Phosphatase E.coli C75s SStgattt^) §MV>T 

o IB^J#-t 5*5 ct Ih* n i> Jg*iB3?!J S * -r S U I3 >t ^ 1/ ^. H 

-i:$:^DNAJipBluescriptII KS+E63fe0±f3S^I-XhoI llf>^-§iS'^b^ CREIB 
2 o^t?r-^P^ ^ KpeS-CREI^SM^bfeo pBS-CREUis ^—^^DNA 
Saim^gP>f4:fe ct t>*XMItOif ^^fe A^ll^ t- -S tern 

pBS-CREI^SMl*5.^y^XMI"e-W»r T — S^fl®ori&-^tfScaI-X^ 
>T-^^l§Ufeo pBS-€REI^ScaI:fe<ttJfSalI"C-tJ»f UColBl ori^^^tf 
Sea l - Sai l 1^ >^ ^ m ^ b fc o pBS - CRE I S 3l5 ® Seal "Xho I »f M" :fe J: t5 Sea I - Sai l 
m^^^^X.. CREiB5?rj;&4o^t?pBS-CREII^3tfigbfco 

pBS - CREH ^ SmI^ <fc y^ZMI "^-^ b 7 T — f 1 © ori ^ ^tf Seal -Xho I 
KfM-^m^bfco pBS-CREII^Scal^^cfctfSall-r*-^^ tColEl ori^fe.^tf 
ScaI-SalI»f>T-^Si#Ufc„ pBS-CREII a5feg)SeaI-XhomM- j3 
Sea I -Sal I ir >t ^ i^-^ L CRB IB^J ^ 8 o ^ tf pBS - CRE I V ^ ^ U :fe o 

pBS-CRBIVSScaI*5 cfct;^20loIT-tO»r b 7 T — i^fl®orl^-^t?SMl-iUm 
»T>t^lR^bfco pBS-CREIV^ScaI^*J:t5SalIT-^»f tColEl ori^^tf 
Sea l -Sail K >! L fc o pBS - CRE I V S 3fe ® Seal "2010 1 »r >t- 43 cfc Ih* 

Seal -Sal I »f 3& i^-a- U CRElB^iJ ^ 1 6-^ tf pBS - CREVI 1 1 5^ ^ U o 

pBS-CREVIII^XhoI"CtJ»r^^ Klenow^OiSbs ^ {3 Hind III ^ »f "T ^ 
Cfc{3J:t)s leficDCRE^^-^tfHindlll-XhoI (¥^t*^) 6K>t- U ;feo 
pAGalSdl;&MluI^HindIII-e«]^ bs 1 . 4kb®MluI -aindIII»f >T-^mt# bfco 
pAGal9h:^XbaI"^t0^^s Klenow^Sb^ ^ fe(3MluI-^^»f-r •§ il l^'cfc !5 
Xbal (¥rt*3ro) -MluIBf>t-S^# bfeo pBS-CREVIIIft5fe<Z)HindIII-XhoI 
.(¥ft*^) »f>^-^ pAGalSdlS*®MluI-IiindIImK■^ 43 J; t>*pAGal9hS^ 
©Xbal -Mlum^T-^i^-^b. 7-^:^$ KpACREh^^jifigbfco 

pAGal9-luc<^XhoIi:NotI-e^»rbs tJ^^;]/ • 7 a: ^ — te*jte^^&-^ 
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tfJaioI-NotI»fn-^^.=^bfe« pACREh?&XhoIi:NotI'^-KIWf L> CMMm^^ 
• tPXhoI-Notm>;-^^^ibfeo pAGal9-luc.S5l5CDXhoI-NotIWfM-s ^^XJ^ 
pACREhS^©XhoI-Notm>t-^.i^-^-rsc:i:fc:J; !9 y^::^^ KpACREluc^S 

pACREluc^HindlllfWBf^s KlenowiaiS ^ ^) {3XhoI'??tO»f "T 5 CI i: 
{dJ: bCRES-^tfaindlll (¥?&5|c^) -XhoI^^^ :J3 J;tJf>iN^;V • 

pACRElucS^®±fB2a©Hindni -XholM^^^-^T ^ t 

{3j;»3v pACREluci4»®CREiB^J_t$S©HindIII"»t-i' h A^M^ L feT*^ >^ ^ h* 
pACRElucH^^B^bfeo 
pGL3-Enhancer vector C:7'D ;>< :tir(Promega)^giD ?&HindIII i:HMl"^tO 

HiiidIII-HEaIWf>T'*5t»Lfco pACRElucH^NotI-^^0»f^x Kleiiow5!lS U^ 
^ ^l3HijidIII-C-ej»r-rSCi:lil.t CRE^^tfHindlH-Notl (¥?t*^) 
mfn^nmVfto pGL3-Bnhancer vector ftjtEOHindlll-Hpamn-. :j3.kt;f 
pACRElucHffi5(5®HindIII-NotI (^T&^lc^) WrJt ^fei^-^-T S CI i: Id J; t) 
^ K pACREp 1 uc ^ jt^ b o 

-6 0 : GPR4^^^317'^;^ ^ K ®?g^ 
b hWS.JfeCDmRNA (^D>5^^y ^^ta) ^ 1 MgPS^^s SUPERSCRIPT 
First-Strand Synthesis System for RT-PCR i^yu^^m) f-cfc t)— *^cDNA 
?&^^Ufco ^-*^cDNA;&7j<T- 250fg#f^bfc^^g5//l;£^Mi: LTs IB 
3?iJ#-#7:fe J; 8K:^ b felB?!! -r ^ •^^DNA;£GPR4aie^iitMff^ r ^ >r 
-i:b■rfflV^^ PCRt J; tiGPR4 cDNA^m^t bfco GPR4^tfi^^Mfi^ :7*^ -f •^' 
-OiB^iJfi. GPR43te^©iB3^J«# (GenBank^AS"^ : U21051) ^3^V^T 
^tfbfeo ^^hbT^is PfuTurbo DNA Polymerase (Stratagenett^) ^ 

^ommWi^^m bfcoPCR{i^ ^^—DNA engine (MJ Research 
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Hindlll:^ c};t>'Not I -g^Sf bfe» GPR4 cmk^^tsmtn^'riSu—y(.^)]/m 

Wi-mmm)n^. y"^7.S. KpAGal9-ndcDHindIII-NotI ^^ili^^^^fatf^li: 
J3 J; t) . GPR4g|^|g:S7-^ ^ KpAGal9-GPR4&mil bfeo 
p A 6 a 1 9 - n d If © ie ^^J {3 4$ M fltJ >5c :r -7 >r — ( iB S-t 9 :fe a: tit 1 0 ^ b fc IB 

fco ^^^nfeiB^ijicJRfSfi^jfic-a-j^DNA^^^bs ^tu^r^-r V— bT 

Mv^^^•^^3^©Jyi^iB^J^&^^bfco^^Y^;&^^3^g■riI hK:i: ^)^^cDNA 
c?)±Jg«iB?[IS^;^bGPR4S=i — K bTVASei i:^«S^bfeo^*IB3?!I®.^ 
v'l — •.3^;i'"x'— itCDDNAi^ — ^3::>i^— 377hHJfe=^y h (ABI 
PrismTM BigDyeTM Terminator Cycle Sequencing Ready Reaction kitiTy 

r^X^ h* tm^^32.A/;eDNAtlrM-©BB3?!lS^^bs GPR4<^3- K bT V> ^5 

GPR4M«^^r^;^ ^ h*pAGal9-GPR4 (Zus) :^ ^V^U^^-^ :^ 
^ KpACREp.luc (.2 ju g) ±1331 h d;J^I/ — 3 >^{c<k t) . 6x10^ 
JMJ3^©KJM6ER8{::^#Abfco ^?F$H^ife^S8inl®RPMI1640 • ITPSGigilblC 
M®b^ COj-r >^:^-<-^-tJi^ 37°CT-24B#P^Jg#bfco 
hit-ri^>S (2.0/zg/nil) ^ /N-f^D -x'^ 5/ >B (300/zg/ml) ^XxJ^i>=c 

>S (2.0x^g/il) ^ >'^^^DV-riy>B (300//g/ml) :fe j;i;t^3i^7^ ^ 
> (500;ag/ml) >^^tfRPMI1640 • ITPSGi$ifet?i^fft bfco 
. llilt3bT> n > h D-;V7*7;^ ^ h*pAGal9-nd (2jus) 43ckyf^>l^ — 
^S'-T-^;^^ h'pACREpluc (2 us) ?&KJMGER8K:^#Abx S^ff^K^ife^Hi 
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if 

t hGPR4Jt'e?®JgSiB^J*»# CAccession(AC)Vo.U21051] NCBI 

LT> v>:;^>ir'y' AiB3»J{AC073784):jD J:tjf^|fc®Expression sequence 
tag(BST)BB3»J(BF178464s AA968193s AA798732^ AI840893s kUmZDifiMlR 

#-tl3tt:^Lfeo ^ ymmm^^ i¥*f:7*n^^A [GENETYXWIN ver. 5.0 
n^X. vii7;^GPR4^3- H.t-^DNAJis Tp|g. ^ (i^^® 



' o 



0%m6 3:^5/ hB&*©t hGPR4Jt^^D^J^:^-i— K "T -5 DNA© n — - > 

h ^GPR4ite^O^Si3^Jft^(ACNo.U21051)^S^3^ NCBKDt^-^^ — 

y h'^y Aia^y(ACll,9447.2:fe J:t;fAC096180.2 )^^J:tK«|gt©^ hESTlB^iJ 
(BF544182. AI170948^ AI008858. AI235374^ AI50287K BQ194515 

fhtzo zti^ (Dmm h s iB^ij iAxmvrz'^^::^(D mmmm mm^^^zm 

5/ hMfi3femRNA*^?>#MLfccDNA 2/zL;&^M{::ffl V^^ ^IBO=&^^0?iS 
)6S200>amol/Li:;&-&c);5dNTP (dATP> dGTP^ dCTP^ dTTP) . Tag Gold (n — 
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^>j^)\^^-:!^m) 2.5#'di:feJ;t51 X Taq Gold (Mg plus) mW^i^-^-^ 
TtJ^iD-hs it-v;!/-^-^' ^7-7— PTC-200 V—^^m) ^MV^^ 95*0 

m^^s QIAEX II Gel Extraction Kit (QTAGENtt^) ^fflV^"t^ MJ^SJcM 

±i3T-|ll]RbfeDNAif>t50ngi:pT7Blue T-Vector (Novagen:i±^) 50ng^^ 
DNA Ligation kit ver.2 (SM^ttfcS) ^ffl V^t ^^Sl^^ft^.^fe - a. 

5: KDNA^fflV>T^i»«JM109^§BHfembT^i^n^ff$Htel^:^*^^. ^ 
^{Cct t) 7*^^ 5: KpT7RG<S#fco r-^X 5. KpT7RG©±:^SK?!f L 
i^*. pT7RG(r«iB^JI|-^18-e ft ^ S J^SlB^iJ ^ * -r S *>Jl . Ikb© cDNAAS-^ 
^tiTV>fco lBMS#18Tft^tv§i^ai3^!l>fp ^.:&:^DNA{3r?— K^tb^S^J^ 

yu^^A [GENETYX WIN ver . 5 . 0 ( V 7 h "^aiT^tM) ] ^MV>T t 

9 9 . 2 % CD - Sf AS ^« 46 e> fe n 

hot hGPR43j>^Dy (7»j'hGPR4) T-2&^ i: A^Ji^^ tbfco 

^J(g«?>l 1 

tsk:^ ih^^ 1 20 mg 

%m 143.4 mg 

M^eT'^T"^ 30 mg 

\LYu^^yu\^)\/-\z)]/U—y^ 6 mg 
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0.6 mg 



200 mg 



m:^ ^h^m 5 



2 mg 

200" mg 

24 mg 

50 mg 

1.72 mi 



2.00 ml 



tzitmmM. ±13©^ (II) nm^ti^^h^m'b L <it^(DmmT>^~r^ 

iB?!lS-t 1 - AXIB^JCDUSB^ : -^SSDNA 
i3^J#-t 2 - AXiB^J©i^BJ3 : -^figDNA 

mmm^ 5 - AxiB^oomej : -^^dna 

i33?!JS-^6 -AXgB^!j.®mBJ : -^figDNA 
IB^JS-t 7 - AXiB^J©g4B^ : -a-^DNA 



wo 2004/093912 



mmm-^ i o - AxiB^j<z)iSBj§ : -^-^dna 
BB^JS-^ 1 6 - xocmm<omm ^^dna 

IB^QS-f- 1 9 - AXlB2?!l®®feB^ : -^j^DNA 

ia^j«-t 2 1 -Ax.mm(Dmm -^^kdna 

BB^JII#2 5 - X^Mn(DMm : -^^DHA 
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3 . &.-f<0 1 ) -4) 

2) mm 1 413 « © ^ ^IB 5IJ ^ M {dE tb 3*ilB b fc 1 5 ~ 6 Oi^^ ^ ^ :^ 
4) mn^^n. 14:B<i:^>'18*^e)3i^^tti)V^■rt^*^ — ol3|Btt®^*S3?iJ^ 
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4 . J^T® 1 ) ~4) 

t^ ipoB3^j#-^iiiB^©7 ^ y^.i^^•l^^t-§^aKo:^^^*•:^>'^^3a^- 
5. ^ (1) 



TJi-i^i-'S^oTfim*) u <.{i#«mcD^^^»^fl^fifc■r^)^-0R^(^'^»^ 

T;v7tj y-<;i/> Bt^t t < {i#fig|®s^^oT;i/^;i/> gl^^ b< {i#ga 
©^ilT;i/'5r - g^^^) u < {i#gJfe®i£M7';i/^-;i/> gi^-fe b < W 
g^©T«;— g^t b <{i^^g^^©T^;^=^;^^ ^fcfigi^'fe b < 




0) 
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X{*.- ( CHa ) a- * fe ti-CH=CH- ^ * U ^ 
YJi^ (A) 



z^ 



(A) 



Z»:feJ;Ufznil^I-^fc{i^*:^T;?K^.e^*) L.< ^*^^»^®^S^T;^^;Vs• 
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12.^ (II) 
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,Q 



(") 



$¥mm(BmmT)v^=^)]y. ggi* u < tt^mmorv -;k mm'h b < it$^ 

Ai-A*-A»-A*{iN=CR«-CR''=CR* R'':fe «fctJfR"(±ll- ^ fc{±M«C oT. 

ti^tiB&i3R*i:ll^-e*S) s CR»=CR''-CR''=CR* (S5;tf»s R\ R^ R'':fe «ttJfR"H: 

^fejiM^oT> ■^*i^nw©R*i:l^»t?feS) > N=CR'-N=CR" 
R«i5a:rJfR'a:^-^fe{*M^oT. ^lx^nHUl3R*i:l^«7?fe5) 
CR''=CR'=-N=CR'' R"n R'':i3 J:tFR'«a:l^— *fea:S^t?-r> -^n^ntSlB 

R*i:l^iiT!fe5) ;&^b. 

m&itt^Tyf, -hD^ CONHjs. -NHSOiR" (i^ff> R'»«MreR*il iRia"^ ^ S ) 
l/Xmb'.gJ^lr^^^W^tCiSfJ-SWm^tti^Tyx- h D.COHHa.-NHSOjR' 

C0NH2^ -NHSOaR" (^tittI^ R*»liiufBR*i: I^S"^ feS ) *5 J;t5fi^T;i/3 ipt/* 
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[glfe^i^A :.>'\ny>, t.KD:3|rS/. h u n t: 

0 ] ^ ffl^fe b < (*f^H^fe©^>^^T;^^;^^ mm^ < mmmcoi&m. 

< itwmm(DTV-)Vs em*) b < «^Ngii®7'-^;i/=^r;i/s mn^ b < 

0 s 55; (AO 
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^ fettle; (BO 




nal 



b10x (B*) 



R""«gm^) b < it^¥m^(omT}v^)v. mm^ b < it$¥m^(Diy^uT 

^ DT;v:3p;i/*;v5jx--;i/, gg|ife b < {i#gi^®7^;i/=3p;K gi^*) b < 
Wmm<DT u - ;^^ g^'feb<(±#gifeoTD-f;v^feii gjfe b < J± g 

ife05?sm^^3^« (7^ h^\;u;i/<£^<) ?&^-rD ^^t} 
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^ (B) 



(B) 



^ ^fe b < 5. y *;i/5iv*-;i/?^*-r)> -cb^r°-cr''r'-(^4Js 

R" j3 J: tJ«R<'{i ^ tb^n BU IB a& !? ; R'':^ <fc V^n'it ^ ti ^ tt tulBR"^* J: I>* 

R°i:ii«-r-^s) s -N=cRa- i^^. mtmmhmm-^^^) . -cr''=n- 

4'^ R''»B!jl3hl^«T'$.S) ^ -CR''=CR«- i^^s R''*5<fcr>*R"«^n^tiBfIiB 
i: l^aT* ^ ) > -OCRV- (^f^.l'^^XV^R^it^ti^timmt l^«T- ^ ) V 
-CRW- (^t|is R'':fecty^R°^i^t^^^^BuI3i:llS't:$)^) s -SO„,CR«R^- 
fti. R«*5cJ;t>*R^{±^ti^nBufBi:l^«T-$) !3^ nl{iO~2cDM^^^r )• . 
-CR'R°SO,r (^^. B.\ R°:feJ:t>*nl{i^n^ixMlBi:l^^-??feS) n t. 
fc(i-SO,r (^.ttJs nn*Biil3i:lll«r-^S) S«b^ 

k'it-C^''R°'-i^^s R'**5 J:y«R°^«^tv^ntuiBR''*5ctl>*R°i:ll^-C^^) > . 
-C(=0)-*fc{i-NR''- (Siif, RR{ifi|3R*i:l^«T*$>?.) . 
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Tti^i^-^. -0-s -S-s -SO-s -SOj-s -NR'^-C^ffis R''ttHUlBR*t lll«-tr S ) . 
-C(=0)-s -C(=0)NR'^- (sett's B.^ltmmiimm'^^^) . -NR'^C(=0)- (i^cfs 
R'^fituIBi: N«T* $)^)s -OCH,-. -CHgO-s -SCHj-. -SOCHrs -SOjCHj-. -CHaS-s 

- CH2S0-. - cHgSOg-. -NRWR"- (^ft^s mtrnt^tmrn-^^^. 
Uim—^tcitm^^x. ^n^n§uiBR*hi^«T-fes) s -NR'^sor (^^i, 

R^JiBuiBfcl^^-??^^). -SOjNR''-(^>t's R''{iMi3i:|Hl«-^^:5,), -CRWR"^- 
i^^. R\ R'*43<J:tJ«R''(i^tu^nBufBJ:l^a-e^^) . -CHgCHg-s -CH=CH-v 
-CHIOR"^*)- i^^s R'^fiHufBR^^HaT-fe^) . -CHCOCOR'^s)- (i^fff. Ri^^ 
iiMlBR*i:ll^-efe^) s ^fc{±-CH(NR"R")- (^ffs R":fe<kt5R"ii|g-* 




R" 



,S1 



153 



wo 2004/093912 PCT/JP2004/005930 



Ufi^l^^x -(CH,)„, CR''R''- {^f^s inlfiO-'2©^^S^bs R«:}3J;OT«|^ 

VUitJ}V7r^4.i^. 7^ b^V-;i/-5-^;i/^ -C0NH2^ -CONHSO^R" B.'^itm 
BR'hmm'^^^) ^ -S03RMi^4J> R'iiHufBJilia'^.Jfe-S) s -SO,NHR« (i^ 

R'^itmt^tmmt^^^) . -so^nhcor" i^^. R'^itmmhmm-^^^) ^ 

-SQ2NHC0NR"*R'» i^^. R"^*? J:UfR"'J±lR|-^fettM«C oT^ ^n^nt&lBR* 
-NHSOjRM^^f s R'JiButBiil^lS-^^S) > -P{0) (OR"") (OR™) 
( ^ If ^ E'"=:J3 <k t^R^'tt 1^— ^fe^i^J&:t>T^^tl^ BufBR*i: 7? d& ^ ) ^ 

fi«J t fF^ ^ ti « 5fe * ilS^^. h L T # # S ^t^ ^i^ife^jg^ ,m ® ^ Be :fe 
1 3 . Q*sT^ 



n 

'4 




;s.' H 




i^^, R\ R\ R"j3<J;tJfR^(i|SI-^7fe:a:M^o-rzK^> Mife*)L<ttg^« 
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B\ B^^' ct B'^ti If — t (i^ Jfe ^ T -0- ^ {i -S- ^ « L> 

3g a n s 1' ii^jS^s "t? s M ^ © ^ 1 3® t3« ® 

•15. iB^iJS-^ 11 lamoT^ y^i3^J<^^^^ilaK0^^^^:^>'^fepi^3l| 
■r s ^ <^ M -r ^ H © * Si) M -r 5 ^ h ^ m -r s s » ^ 14 ife 

!te ^ S © ^ *5 J: tJf / S a ^ o 

1 6. ^^©l5H^3^}::iBa© 1 ) ~4) © VA-ftiJi)^— o©^ U ^ ^ 1/ 

ii-rsx »*;^l4i*^jEi^S©^B5:fe<fct>Vtfctt^&3t:&^o 

1 7 . m^<D^mm 4m\zmm(D i ) ~4 ) ©v^-rn/?)^— :3©jru#:®;&^M 
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1 8. m^n^i^&m^(o'^m^^x]^/^tciti^mm<Dmm<Drzi^(D. 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> An agent for preventing and / or treating an inflammation disease related to 
neutrophil 

<130> 11563W01 

<'140> : 
<141> 

<150> JP 2003/118432 

<151> 2003-04-23 

<150> JP 2004/052191 
<151> 2004-02-26 

<160> 27 

<170> Patentin Ver. 2.1 

<210> 1 
<211> 54 . 
<212> DNA 

<213> Artificial Sequence 
ic220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 1 

tcgacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt tcaa 54 



<210> 2 
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<211> 54 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; synthetic DNA 

<400> 2 

tgcattgaaa aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta tttg 

<210> 3 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

tgcattctag ttgtggtttg tccaaactcg agcccgggg 



<210> 4 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

gtacccccgg gctcgagttt ggacaaacca caactagaa 

<210> 5 
<211> 40 
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<212> DNA 

<213> Artificial Sequence 
<220> 

.<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 

tcgacggtat cgattcgact gacgtcatac ttgacgtcac 



<210> 6 . . 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

tcgagtgacg tcaagtatga cgtcagtcga atcgataccg 



<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

gccccagaag cttaagtgcc caccatggg 



<210> 8 
<211> 33 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

gttcattgtg gcggccgcag catcttcagc tgc 

<210> 9 . ■ 

<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 9 ■ 
cggagactct agagggtata taatg 



<210> 10 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 10 

ctaatacgac tcactatagg g 



<210> 11 
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<211> 362 
<212> PRT 

<213> Homo sapiens 
<400> 11 

Met 61y Asn His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp 
1 5 . . 10 15 

His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val Gly Leu 
20 25 • 30 . 

Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val Gin Gin 
35 40 . 45 

Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser lie Ala Asp Leu 
50 55 60 

Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His 
65 . 70 75* 80 

Asp Asn Trp lie His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe He 
85 90 95 

Phe Tyr Thr Asn He Tyr He Ser lie Ala Phe Leu Cys Cys He Ser 
100 105 110 

Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu 
• 115 120 125 

Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr 
130 135 140 

Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg 
145 150 155 160 

Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly 
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166 170 175 

Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe 
180 185 190 

Pro Trp Ala Leu Met Leu Leu Ser Tyr Arg Gly He Leu Arg Ala Val 
195 200 206 

Arg Gly Ser Val Ser Thr Glu Arg Gin Glu Lys Ala Lys lie Lys Arg 
210 215 -220 

Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala Pro Tyr 
225 230 235 240 

His Val Leu Leu Leu Set Arg Sier Ala He Tyr Leu Gly Arg Pro Trp 
245 . 250 255 

Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu 
260 265 270 

Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr Cys Leu 
276 280 285 

Val Asn Glu Gly Ala Arg. Ser Asp Val Ala Lys Ala Leu His Asn Leu 
290 295 300 

Leu Arg Phe Leu Ala Ser Asp Lys Pro Gin Glu Met Ala Asn Ala Ser 
305 310 315 -320 

Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys 
325 330 335 

Ala Met Thr Gly Ser Trp Ala Ala Thr Pro Pro Ser Gin Gly Asp Gin 
340 345 350 

Val Gin Leu Lys Met Leu Pro Pro Ala Gin 
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355. 360 



<210> 12 
<211> 2932 
<212> DNA 
<213> Homo sapiens 

<400> 12 

ctgcagtcag gcggtgaact gacttcatcc caatccctca" gcccccacca ggaccagtct 60 

ggagtccctc- ccctgccccc attgaaattt cccttccgtc cccaaactta cctctgatct 120 

agaccttact cacctccttc ctgtttccta agactccttc ctgccgtcca cagaccgagc 180 

cttttatctt tgtccaccct gtgccagaca cctccttttc cagaaccttc tccttactgg 240 

tgaccttact tatctctgtt gctttctggg gtcctaggaa atgccagcac tcccacccac 300 

attgcctgaa ctttccaaca ctccctagct gcgctgtgtc ctatctcaac acttcctcat 360 

gtatttcttg tgtcttctag aacattcccc cgccattatt acttcaatat ggctacacat 420 

acttcctaat tgccctgcaa accatctcct tctcaccatt gcccagcgat.gctttcgtct 480 
cctccataaa cactcccgga gaccaatttt tgtgtcaccc ccatactccc tcgttgacac 540 

actgactcca tacataacct ccttgaaaaa cctctttatt aatctcacca tcctccagac 600 

ttccctcctg tcataattcc atccctcctc caacttttcc ctctcaagct ctgcccttcc 660 

cagcccagcc cagcctaccc aacctcatct cttccctgta gaccacatcc caccatgttc 720 

ccctgagcct ccaaggaagg ggctcagggg gccccatggc ctcccgctcc ctgtggcccc 780 

acagcccccg tgggccaggg gaagcgcccc agaagccgaa gtgcccacc atg ggc aac 838 

Met Gly Asn 

• 1 

cac acg tgg gag ggc tgc cac gtg gac teg cgc gtg gac cac etc ttt 886 
His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp His Leu Phe 
5 10 15 

ecg cca tec etc tac ate ttt gtc ate ggc gtg. ggg ctg cec ace aac 934 
Pro Pro Ser Leu Tyr lie Phe Val He Gly Val Gly Leu Pro Thr Asn 
20 25 30 35 

tge ctg get ctg tgg gcg gee tac cgc cag gtg caa cag cgc aac gag 982 
Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val Gin Gin Arg Asn Glu 
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40 



45 



50 



ctg ggc gtc tac ctg atg aac etc age ate gcc gac ctg ctg tae ate 
Leu Gly Val Tyr Leu Met Asn Leu Ser lie Ala Asp Leu Leu Tyr He 
55 • 60 . 66 



1030 



tgc acg ctg ccg ctg tgg gtg gac tac ttc ctg cac cac gac aac tgg 
Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His Asp Asn Trp 
70 75 80 



1078 



ate eae ggc cec ggg tee tgc aag etc ttt ggg ttc ate tte tae acc 
lie His Gly. Pro Gly Ser Cys Lys Leu Phe Gly Phe He Phe Tyr Thr 
85 90 95 



1126 



aat ate tac ate age ate gcc ttc ctg tgc tgc ate teg gtg gac ege 
Asn He Tyr He Ser He Ala Phe Leu Cys Cys He Ser Val Asp Arg 
100 105 110 115 



1174 



tac ctg get gtg gcc cac cca etc cgc ttc gee cgc ctg cgc ege gtc 
Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu Arg Arg Val 
120 125 130 



1222 



. aag ace gee gtg gee gtg age tec gtg gtc tgg gcc acg gag etg ggc 
Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr Glu Leu Gly 
135 140 145 



1270 



gcc aac teg gcg cec ctg ttc cat gac gag etc ttc cga gac cgc tac 
Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg Asp Arg Tyr 
150 155 160 



1318 



aac cac acc ttc tgc ttt gag aag ttc cec atg gaa ggc tgg gtg gcc 
Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly Trp Val Ala 
165 170 175 



1366 



tgg atg aac etc tat egg gtg ttc gtg ggc ttc etc ttc ccg tgg gcg 
Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe Pro Trp Ala 



1414 
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180 



185 



190 



195 



etc atg ctg ctg teg tae egg ggc ate ctg egg gee gtg egg gge age 
Leu Met Leu Leu Ser Tyr Arg Gly lie Leu Arg Ala Val Arg Gly Ser 
200 205 210 



1462 



gtg too acc .gag cgc cag gag aag gcc aag ate aag egg ctg gcc etc 
Val Ser Thr Glu Arg 61n Glu Lys Ala Lys He Lys Arg Leu Ala Leu 
215 220 225 



1510 



age etc -ate gcc ate gtg ctg gtc tgc ttt gcg cee tat eae gtg etc 
Ser Leu lie Ala lie Val Leu Val Cys Phe Ala. Pro Tyr His Val Leu 
230 235 240 



1558- 



ttg etg tec egc age gee ate tae ctg ggc cgc ecc tgg gac tgc gge 
Leu Leu Ser Arg Ser Ala He Tyr Leu Gly Arg Pro Trp. Asp Cys Gly 
'245 250 255 



1606 



ttc gag gag cgc gte ttt tct gca tac cac age tea ctg get ttc ace 
Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu Ala Phe Thr 
260- 265 270 275 



1654 



age etc aae tgt gtg gcg gac cec ate etc tac tgc ctg gtc aac gag 
Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr Cys Leu Val Asn Glu 
280 285 290 



1702 



ggc gee cgc age gat gtg gcc aag gee etg cac aac ctg etc cgc ttt 
Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu Leu Arg Phe 
295 300 305 



1750 



ctg gcc age gac aag ccc cag gag atg gcc aat gcc teg etc acc ctg 
Leu Ala Ser Asp Lys Pro Gin Glu Met Ala Asn Ala Ser Leu Thr Leu 
310 315 320 



1798 



gag acc cea etc ace tec aag agg aac age aea gee. aaa gcc atg act 
Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys Ala Met Thr 



1846 
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325 . 330 335 

ggc age tgg gcg gcc act ccg ccc tec cag ggg gae eag gtg cag ctg 1894 
Gly Ser Trp Ala Ala Thr Pro Pro Ser 61n Gly Asp Gin Val Gin Leu 
340 345 350 - ' 355 

aag atg ctg ccg cca gca caa tga accccgagtg gcacagaatc cccagttttc 1948 
Lys Met Leu Pro Pro Ala Gin " 

360 . 

.ccctctcatc ccacagtcec ttctctcctg gtctggtgta tgcaaattgt atggaaaaag 2008 

ggctgtgtta atattcataa gaatacaaga acttaggaag agtgaggttg gtgtgtcact 2068 

ggtcaacctt tgtgctccca gatcccatea cagtttggeg attgtggagg gcctcctgaa 2128 

ggaggagatg agtaaatata tttttttgga gacagggtet caetgtgttg- cecaggctgg 2188 

agtgcagtag tgcagtcgtg gctcactgca gcctccacct cctgggctct ccagcgatct 2248 

tcccacatca gcctcccgag tagctgggac cacaaatgtg agcccaccca tgcctggcta 2308 

atttttgtac tttttgtata aatggagtct cactatgttt ccccaggctg atcttgaact 2368 

cctgggctca agagatcctc ctgccttggc ctcccaaagt gctcagatta gagatgtgag 2428 

ccgccatgtc tggccagata aattaagtca aacatttggt ttccagaaaa taaagacaaa 2488 

tagagaaggt tagatttttt tttttccaac aagtggataa aagtctgtga ctcgggggaa 2548 

agtggaagga gaaatgcagc cgatatagag tcattatgtt tgcaaagccc ctggtcatac 2608 

aggccaggga acataagacc gcaattctaa gtttctagat aaacagcgat ctccaagtea 2668 

agactgagga tgaagaggga gaatgtcaga aetcaagtga agggcaatca. gggeagaetg 2728 

cetggaggag tgatgccaga aggtttggga agaaggtgtg ggaeaagaag aaagggtatt 2788 

tattcattea ttcaacagag gtttatgtag- ggcactgtgc tgggtggggc tggggacaca 2848 

acaatgactg aggcagectg gccttgcctt cacagggctc accatacaca agtaaataaa 2908 

aaatatgtaa tgtttggaat tgct 2932 

<210> 13 
* <211> 365 
<212> PRT 
<213> Mus musculus 

<400> 13 

Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg 
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1 .5 10 15 . 

Val Asp His Leu Phe Pro Pro Ser Leu Tyr lie Phe Val lie Gly Val 
20 25 30 

Gly Leu Pro Thr Asn Cys.Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 .45 

Arg Gin His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 -60 

Asp Leu Leu Tyr He- Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu. 
65 70 75 80 



His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys . 
100 105 110. 

He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg' Val Phe Val Gly Phe 
180 185 190 

Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
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195 200 205 

Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu.Gly Arg 
245 250 255 

Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 ' 265 . , .270 

Ser Leu Ala Phe Thr Ser Leu Asn Cys Val , Ala Asp Pro He Leu Tyr 
275 280 285 

Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 , 300 

Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 • 

Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro, Pro Thr Ala Gin Gly 
340 345 350 . 

Asp Gin Val Pro Leu Lys Val .Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 14 
<211> 1098 
<212> DNA 
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<213> Mus musculus 



<400> 14 

atg gac aac age acg ggc aca ggg gag ggc tgc cat gtg gac tct cga 
Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg 
1 5 10 ■ 15 ■ 



48 



gtg gac cac etc ttc cca cca tct etc tac ate ttc gtc ate ggg gtg 
Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val lie Gly Val 
20 25 30 



96 



ggg ctg ccc ace aae tge ctg gee ctg tgg gca gcc tac egg cag gtg 
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
.35 40 45 



144 



ego caa cac eat gag ctg ggc gtc tac ctg atg aac ttg age att gca 
Arg Gin His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 • 



192 



gac ctg ctg tac ate tgc act ttg ccg ctg tgg gtc gac tac ttc etc 
Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 



240 



cac cat gac aac tgg ate cac ggc cct ggc tec tgc aag etc ttt ggc 
His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 



288 



ttc ate ttc tac age aac ate tat ate age ate gee ttc ctg tgc tgc 
Phe He Phe Tyr Ser Asn He Tyr He Ser lie Ala Phe Leu Cys Cys 
100 105 110 



336 



ate tec gtg gac cgc tac ctg get gtg get cat cct ctg cgc ttt gca 384 
He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 ■ 120 125 

cgc ctg cgc egg gtc aag aca gca gtg get gtg age tct gtg gtc tgg 432 
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Arg Leu Arg Arg Val Lys Thr Ala Vai Ala Val Ser Ser Val Val Trp 
130 135 140 

gcc acg gag ctg ggc gcc aat tea gca ccg etc ttc eat gat gag ctg 480 
Ala Thr Glu Leu 61y Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155. 160 

ttt egt gat cgc- tac aac cae acc ttc tgc ttt gag aag ttc ccc atg .528 
Phe Arg Asp Arg Tyr Asn His Thr Phe' Cys Phe Glu Lys Phe Pro Met 
165 170 175 

gag egt tgg gtg gcc tgg atg aat ctg tac cgc gtc ttt gtg ggc ttc 576 
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

etc ttc ccc tgg gca etc atg ttg ctg tgc tac egt ggc ate ctg agg 624 
Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly lie Leu Arg 
195 200 205 

gca gtg cag age agt gtg tec acc gag cgc cag gag aaa gtc aag ate 672 
Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

aaa egt ctg gcc ctg age etc ate. gcc att gtg ctg. gtg tgc ttt gcg 720 
Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 1235 240 

cct tac cat get etc ctg ctg tct cgc age gcc gtc tac ctg ggc egg 768 
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

ccc tgg gae tgt ggc ttc gag gag ega gtc ttt tct gcc tac cae age 816 
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

tec ctg gee ttc acc age etc aat tgt gtg get gac ccc ate etc tac 864 
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Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 



tgc' ctg gtc aac gag ggt gcc cgc agt gat gtg gcc aag gcc ctg cac 
Cys Leu Val Asn Glu 61y Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 



912 



aac etc etc cgc ttc ctg gcc age aac aag cec cag gag atg gcc aat. 
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 ■ 320 



960 



get tco etc acc ctg gag aca ccc ttg acc tec aag agg age acc ace 
Ala Ser Leu Thr. Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
• 325. 330 335 



1008 



ggc aag teg tec ggg get gtc tgg gea gtg cct ceg act gee cag ggg 1056 
Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 



gac cag gtg eca ctg aag gtg ctg ctg ccc ceg gca cag" tga 
Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



1098 



<210> 15 

<211> 36 • ■ 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA . 
<400> 15 

ataagcttgccaccatggacaacagcacgggcac 36 



<210> 16 
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<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

tagcggccgctcactgtgccgggggcagcag '33 

<210> 17 ■ 

<211> 365 

<212> PET . • 

<213> Rattus norvegicus 

<400> 17 . 

Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg 
1 5 10 15 

Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 . 

Arg Gin Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val. Asp Tyr Phe Leu 
65 70 75 80 

His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

Phe lie Phe Tyr Ser Asn He Tyr He Ser lie Ala Phe Leu Cys Cys 
100 105 110 
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He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp" 
130 135 140 

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 . 175 

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

Lys Arg Leu Ala Leu Ser Leu lie Ala He Val Leu Val Cys Phe Ala 
225 ' 230 ' 235 240 

Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg • 
245 250 255 

Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 , 300 
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Asn Leu Leu Arg Phe Leu Ala Ser Asn liys Pro Gin Glu Met Ala Asn 
305 310 . 315 ' 320 

Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 18 " 
<211> 1098 
<212> DNA 

<213> Rattus norvegicus 
<400> 18 

atg gac aac age acg ggc acg tgg gag ggc tgc cat gtg gac tct cga 48 
Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg 
1 5 10 15 

gtg gac cac etc ttc cca oca tec etc tac ate ttc gte ate ggg gtg 96 
Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

ggg ctg ccc acc aac tgc ctg gcc ctg tgg gca gee tac cgc cag gtg 144 
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

cgc cag cgc aat gag ctg ggc gte tac ctg atg aac ttg age ate gca 192 
Arg Gin Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
SO 55 60 
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gac ctg ctg tacatc tgt acg ctg ccg ctg tgg gtc gac tac ttc etc 
Asp Leu Leu Tyr He Cys Thr Leu Pro. Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 



240 



cac cat gac aac tgg ate cac ggc ccc ggc tec tgc aag etc ttt ggc 
His His Asp Asn Trp He His 61y Pro Gly Ser-Cys Lys Leu Phe Gly 
85 90 95 



288 



ttc ate ttc tac age aac ate tac ate age ate gee ttc ctg tgc tgc 336 
Phe lie Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

ate tec gtg gae cgc tac ctg get gtg.gee eat ccg ctg cgc ttt geg 384 
He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 . 125 

cgc ctg cgc egg gtc aag aca gca gta get gtg age tee gtg gtc tgg 432 
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

gee ace gag eta ggc gee aac teg gca ccg etc ttt eat gae gag etc 480 
Ala Thr Glu Leu Gly Ala Ash. Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

ttt egt gat cgc tac aac cac ace ttc tgc ttc gag aag ttc ccc atg 528 
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 



gag cgc tgg gtg gee tgg atg aac ctg tac cgc gtc ttt gtg ggg ttc 
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 



576 



etc ttc ccc tgg gca etc atg ttg ctg tgc tac cgc ggc ate ctg egg 
Leu Phe Pro Trp Ala Leu. Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 



624 
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gcc gta cag age agt gtg tec acc gag cgc cag gag aaa gtc aag ate 672 
Ala Val Gin Ser Ser Val Ser Thr 61u Arg Gin Glu Lys Val Lys He 
210 215 220 

aaa cgc ctg gcc ctg age etc ate gcc ate gtg ctg gtg tgc ttt gca 720 
Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 . 235 240 

ccc tac cat got etc ttg ctg tct cgc age get gtc tat ctg ggc egg 768 
Pro Tyr His Ala Leu Leu Leu Ser Arg Se.r Ala Val Tyr Leu Gly Arg 
245 250 255 

ccc tgg gac tgt ggc ttc gag gag cga gtc ttc tct gee tac cac age 816 
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

tec eta gcc ttc acc age etc aat tgc gtg get gac ccc ate etc tac 864 
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

tgc ctg gtc aac gag ggt gee cgt agt gac gtg gcc aaa gee ctg cac 912' 
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

aac etc etc cgc ttc ctg gcc age aac aag ccc cag gag atg gee aat 960 
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn * 
305 310 315 320 

get tec etc acc ctg gag aca cca ttg ace tec aag agg age acc acc 1008 
Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 .330 335 

ggc aaa aeg tct ggg get gtc tgg gca gtg cct ccc act gcc cag ggg 1056 
Gly Lys Thr Ser Gly Ala Val Trp. Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 
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gac cag gtg cca ctg aag gtg ctg ctg ccc ccg gca cag tga 1098 
Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 

<210> 19 . 
<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 

ctcttcccctgggcactcatgttgc 

<210> 20 . 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 20 

gaatctgtaccgcgtctttgtg 
<210> 21 

<211> 19 > 
<212> DNA 

<213> Artificial Sequence 
<220> 

'<223> Description, of Artificial Sequence: synthetic DNA 

<400> 21 
tcaggatgccacggtagca 

<210> 22 
<211> 30 
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<212> DNA 

<213> Artificial Sequence 
<Z20> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 22 

cctggagaaacctgccaagtatgatgacat 

<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 23 

atgtgtccgtcgtggatctga 

<210> 24 
<211> 21 ■ 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 24 

atgcctgcttcaccaccttct 

<210> 25 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 25 
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cccatcaccatcttccaggagc 

<210> 26 

<211> 74 

<212> DNA 

<213> Mus musculus 

<400> 26 

gaa tct gta ccg cgt ctt tgt ggg ctt cct ctt ccc ctg ggc act cat 48 

gtt get gtg eta ccg tgg cat cct ga ' . 74 

<210>.27 
<211> 580 

<212> DNA • ; . 
<213> Mus musculus 

<400> 27 

ccc ate acc ate ttc cag gag cga gac ccc act aac ate aaa tgg ggt 48 

gag gee ggt get gag tat gtc gtg gag tct act ggt.gtc ttc acc acc 96 

atg gag aag gee ggg gcc cac ttg aag ggt gga gee aaa egg gtc ate 144 
ate tec gee cct tct gee gat gcc ccc atg ttt gtg atg ggt gtg aac ' 192 

cac gag aaa tat gac aac tea etc aag att gtc age aat gea tec tgc 240 

acc acc aac tgc tta gcc ccc ctg gcc aag gtc ate cat gac aac ttt 288 

ggc att gtg gaa ggg etc atg acc aca gtc. cat gcc ate act gcc acc 336 

cag aag act gtg gat ggc ccc tct gga aag ctg tgg cgt gat ggc cgt 384 

i 

ese set gcc cag aac ate ate cct gca tec act ggt get gcc aag get 432 
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gtg ggc aag gtc ate cca gag ctg aac 
ttc cgt gtt cct acc ccc aat gtg tec 
ctg gag aaa cct gcc aag tat gat gac 
gca t 



ggg aag etc act ggc atg gcc 480 
gtc gtg gat ctg acg tge cge 528 
ate aag aag gtg gtg aag cag 576 

580 
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